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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical information 
recording device and a reproducing device which can record and 
reproduce a large quantity of information to and from an optical 
information recording medium at high density by hologram recording. 
SOLUTION: Information light carrying and supporting the two- 
dimensional pattern information corresponding to data and reference 
light for recording modulated by phase modulation patterns are 
arranged on the hologram optical information recording medium in such 
a manner that the optical axes are aligned to the same line and the 
generated interference patterns are recorded. Parity data based on the 
two-dimensional pattern information is also recorded in a prescribed 
region. 
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CLAIMS 
[Claim(s)] 

[Claim 1] An information light generation means to generate two or more information light which is the optical information recording 
devices for recording information to the optical information record medium equipped with the information recording layer on which 
information is recorded using holography, and supported two or more two-dimensional pattern information, The phase of light is 
spatially modulated with this phase modulation means including a phase modulation means to modulate the phase of light spatially. A 
reference beam generation means for record to generate two or more reference beams for record modulated by two or more different 
phase modulation patterns for said two or more two-dimensional pattern information of every, Two or more of said information light 
and said two or more reference beams for record are irradiated at said information recording layer so that each optical axis may be 
arranged on the same line. The optical information recording device characterized by equipping the same record section in said 
information recording layer with the record means which carries out multiplex record of said two or more two-dimensional pattern 
information with two or more interference patterns twisted to interference with said two or more information light and said two or 
more reference beams for record. 

[Claim 2] For said record means, the record section where each other is adjoined of further two or more record sections shifts in the 
predetermined direction in said optical information record medium, and they are the optical information recording devices according 
to claim 1 characterized by carrying out multiplex record of said two or more two-dimensional pattern information so that comrades 
may overlap a part. 

[Claim 3] Said record means is an optical information recording device according to claim 1 characterized by recording the same 
information on two or more record sections which can be set to said information recording layer. 

[Claim 4] Furthermore, it is the optical information recording device according to claim 1 which divides into two or more data the 
information which should record on said optical information record medium, is equipped with a two-dimensional pattern information 
generation means generate two or more two-dimensional pattern information that it corresponds to each data, and is characterized by 
for said record means to be predetermined sequence, to cover two or more record sections in two or more of said two-dimensional 
pattern information generated by said two-dimensional pattern information generation means, and to carry out multiplex record. 
[Claim 5] It has a parity data generation means to generate parity data based on said two or more two-dimensional pattern information 
generated by said two-dimensional pattern information generation means. Furthermore, said record means In case said two or more 
two-dimensional pattern information is recorded on said information recording layer, with the interference pattern by interference with 
the information light and the reference beam for record based on said parity data The optical information recording device according 
to claim 4 characterized by recording said parity data on said information recording layer based on a predetermined regulation. 
[Claim 6] Said parity data generation means is an optical information recording device according to claim 5 which generates two or 
more parity data corresponding to said two or more two-dimensional pattern information, and is characterized by said record means 
recording said two or more parity data on the predetermined field in said information recording layer collectively. 
[Claim 7] It is the optical information recording device according to claim 5 with which said parity data generation means generates 
two or more parity data corresponding to said two or more two-dimensional pattern information, and said record means is 
characterized by covering said two or more record sections, and carrying out multiplex record of said two or more parity data so that 
said at least one parity data may be contained in each record section where said two-dimensional pattern information was recorded. 
[Claim 8] With two or more interference patterns twisted to interference with two or more reference beams for record by which the 
phase of light was spatially modulated by two or more different phase modulation patterns for said two or more two-dimensional 
pattern information of every from two or more information light which supported two or more two-dimensional pattern information 
Holography is used from the optical information record medium which equipped the same record section with the information 
recording layer by which multiplex record of said two or more two-dimensional pattern information was carried out. The phase of light 
is spatially modulated with this phase modulation means including a phase modulation means to be an optical information regenerative 
apparatus for reproducing said two or more two-dimensional pattern information, and to modulate the phase of light spatially. While 
irradiating a reference beam generation means for playback to generate two or more reference beams for playback modulated by said 
two or more phase modulation patterns, and said two or more reference beams for playback in the same record section in said 
information recording layer It has a playback means to collect and detect two or more playback light generated from said information 
recording layer by irradiating said two or more reference beams for playback. Said playback means The optical information 
regenerative apparatus characterized by performing exposure of said reference beam for playback, and collection of said playback light 
so that the optical axis of said reference beam for playback and the optical axis of said playback light may be arranged on the same 
line. 

[Claim 9] Said optical information record medium is an optical information regenerative apparatus according to claim 8 with which 
the record section where each other is adjoined of two or more record sections shifts in the predetermined direction in said optical 
information record medium, and is characterized by those things [ that it is that by which multiplex record of said two or more two- 
dimensional pattern information is carried out so that comrades may overlap a part ]. 

[Claim 10] Said optical information record medium is an optical information regenerative apparatus according to claim 8 characterized 
by recording the same information on two or more record sections which can be set to said information recording layer. 
[Claim 1 1] Said optical information record medium is an optical information regenerative apparatus according to claim 8 with which 
two or more two-dimensional pattern information that it corresponds to two or more data with which the information which should be 
recorded on said optical information record medium was divided and generated is predetermined sequence, and is characterized by 
covering two or more record sections and carrying out multiplex record. 

[Claim 12] Said optical information record medium is an optical information regenerative apparatus according to claim 1 1 
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characterized by recording the parity data generated based on said two or more two-dimensional pattern information on said 
information recording layer based on a predetermined regulation with the interference pattern by interference with the information 
light and the reference beam for record based on this parity data. 

[Claim 13] Said optical information record medium is an optical information regenerative apparatus according to claim 12 
characterized by recording two or more parity data corresponding to said two or more two-dimensional pattern information on the 
predetermined field in said information recording layer collectively. 

[Claim 14] Said optical information record medium is an optical information regenerative apparatus according to claim 12 
characterized by for two or more parity data corresponding to said two or more two-dimensional pattern information covering said two 
or more record sections, and multiplex record being carried out so that each record section where said two-dimensional pattern 
information was recorded may contain said at least one parity data. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the optical information recording device which records information on an optical 
information record medium using holography, and the optical information regenerative apparatus which reproduces information from 
an optical information record medium using holography. 
[0002] 

[Description of the Prior Art] Holographic record which records information on a record medium using holography is performed by 
writing the interference fringe which can generally do light with image information, and a reference beam superposition and then 
inside a record medium in a record medium. At the time of playback of the recorded information, image information is reproduced by 
irradiating a reference beam at the record medium by the diffraction by the interference fringe. 

[0003] In recent years, for super-high density optical recording, volume holography, especially digital volume holography are 
developed in a practical use region, and attract attention. Volume holography is a method with which it utilizes positively and the 
thickness direction of a record medium also writes in an interference fringe in three dimension, diffraction efficiency is raised by 
increasing thickness and there is the description that increase of storage capacity can be aimed at using multiplex record. And with 
digital volume holography, although volume holography, the same record medium, and a recording method are used, the image 
information to record is the computer-oriented holographic recording method limited to the digital pattern made binary. In this digital 
volume holography, it once digitizes, and develops to two-dimensional digital pattern information, and image information like an 
analog-, for example picture also records this as image information. At the time of playback, it is reading and decoding this digital 
pattern information, and it is returned and displayed on the original image information. It becomes possible to reproduce the 
information on original very faithfully by performing differential detection, or coding binary-ized data and performing an error 
correction by this, at the time of playback, even if an SN ratio (S/N) is somewhat bad. 

[0004] Drawing 75 is the perspective view showing the configuration of the outline of the record reversion system in the conventional 
digital volume holography. The space optical modulator 101 with which this record reversion system generates the information light 
1 02 based on two-dimensional digital pattern information, The lens 1 03 which the information light 1 02 from this space optical 
modulator 101 is condensed, and is irradiated to the hologram record medium 100, A reference beam exposure means to irradiate a 
reference beam 104 from the direction which carries out an abbreviation rectangular cross with the information light 102 to the 
hologram record medium 100 (not shown), It has the lens 106 which condenses the playback light 105 by which outgoing radiation is 
carried out from the CCD (charge-coupled device) array 107 and the hologram record medium 100 for detecting the reproduced two- 
dimensional digital pattern information, and irradiates on the CCD array 1 07. The crystal of LiNb03 grade is used for the hologram 
record medium 1 00. 

[0005] In the record reversion system shown in drawing 75 , at the time of record, the information on the subject-copy image to record 
is digitized, the signal of 0 or 1 is further arranged to two-dimensional, and two-dimensional digital pattern information is generated. 
One two-dimensional digital pattern information is called page data. Here, multiplex record of the page data of #1 - #n shall be carried 
out at the same hologram record medium 100. In this case, first, based on page data #1, by choosing transparency or protection from 
light for every pixel with the space optical modulator 101, the information light 102 modulated spatially is generated and the hologram 
record medium 100 is irradiated through a lens 103. A reference beam 104 is irradiated at the hologram record medium 100 from the 
direction theta 1 which carries out an abbreviation rectangular cross with the information light 102, and the interference fringe made 
by the superposition of the information light 102 and a reference beam 104 inside the hologram record medium 100 is recorded on 
coincidence. In addition, in order to raise diffraction efficiency, a reference beam 104 deforms into a flat beam by a cylindrical lens 
etc., and an interference fringe crosses even in the thickness direction of the hologram record medium 100, and is recorded. At the 
time of the following record of page data #2, a reference beam 104 is irradiated from a different include angle theta 2 from theta 1, and 
multiplex record of the information can be carried out to the same hologram record medium 100 by piling up this reference beam 104 
and the information light 102. Similarly, at the time of record of other page data #3 - #n, a reference beam 104 is irradiated from 
include-angle theta3-thetan different, respectively, and multiplex record of the information is carried out. Thus, information calls a 
stack the hologram by which multiplex record was carried out. In the example shown in drawing 75 , the hologram record medium 100 
has two or more stacks (a stack 1 , a stack 2, — , Stack m, — ). 

[0006] What is necessary is just to irradiate the reference beam 104 of whenever [ same incident angle / as the time of recording the 
page data ] at the stack, in order to reproduce the page data of arbitration from a stack. If it does so, the reference beam 104 will be 
alternatively diffracted by the interference fringe corresponding to the page data, and the playback light 105 will generate it by it. 
Incidence of this playback light 105 is carried out to the CCD array 107 through a lens 106, and the two-dimensional pattern of 
playback light is detected by the CCD array 107. And the information on a subject-copy image etc. is reproduced by decoding the two- 
dimensional pattern of the detected playback light contrary to the time of record. 
[0007] 

[Problem(s) to be Solved by the Invention] Although multiplex record of the information can be carried out with the configuration 
shown in drawing 75 at the same hologram record medium 1 00, in order to record information on super-high density, positioning of 
the information light 102 and the reference beam 104 to the hologram record medium 100 becomes important. However, with the 
configuration shown in drawing 75 , since there is no information for positioning in hologram record-medium 100 the very thing, 
positioning of the information light 102 and the reference beam 104 to the hologram record medium 100 must be performed 
mechanically, and high positioning of precision is difficult. Therefore, while a remover kinky thread tee (ease of moving a hologram 
record medium from a certain record regenerative apparatus to other record regenerative apparatus, and performing same record 
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playback) is bad and random access is difficult, there is a trouble that high density record is difficult. Furthermore, with the 
configuration shown in drawing 75 , since each optical axis of the information light 102, a reference beam 104, and the playback light 
105 is arranged in a location which is mutually different spatially, there is a trouble that the optical system for record or playback is 
enlarged. 

[0008] This invention is what was made in view of this trouble. The purpose It is the optical information recording device which 
records information on an optical information record medium using holography, and the optical information regenerative apparatus 
which reproduces information from an optical information record medium using holography, and a lot of information is recorded on 
high density at an optical information record medium, And a lot of information is to offer the optical information recording device and 
the optical information regenerative apparatus which made it possible to reproduce information from the optical information record 
medium recorded on high density. 

[0009] r 

[Means for Solving the Problem] The optical information recording device of this invention is equipment for recording information to 
the optical information record medium equipped with the information recording layer on which information is recorded using 
holography. An information light generation means to generate two or more information light which supported two or more two- 
dimensional pattern information, The phase of light is spatially modulated with this phase modulation means including a phase 
modulation means to modulate the phase of light spatially. A reference beam generation means for record to generate two or more 
reference beams for record modulated by two or more different phase modulation patterns for two or more two-dimensional pattern 
information of every, Two or more information light and two or more reference beams for record are irradiated at an information 
recording layer so that each optical axis may be arranged on the same line. The same record section in an information recording layer 
is equipped with the record means which carries out multiplex record of two or more two-dimensional pattern information with two or 
more interference patterns twisted to interference with two or more information light and two or more reference beams for record. 
[0010] In the optical information recording device of this invention, multiplex record of two or more two-dimensional pattern 
information is carried out in the same record section in the information recording layer of an optical information record medium with 
two or more interference patterns twisted to interference with two or more reference beams for record modulated by two or more 
different phase modulation patterns for two or more two-dimensional pattern information of every from two or more information light 
which supported two or more two-dimensional pattern information. 

[001 1] a predetermined direction [ in / in the record section where, as for a record means, each other is adjoined of further two or more 
record sections in the optical information recording device of this invention / an optical information record medium ] - shifting - and 
those parts - multiplex record of two or more two-dimensional pattern information may be carried out so that comrades may overlap. 
[0012] Moreover, in the optical information recording device of this invention, a record means may be recorded on two or more record 
sections which can set the same information to an information recording layer. 

[0013] Moreover, the optical information recording apparatus of this invention divides into two or more data further the information 
which should be recorded on an optical information record medium, and is equipped with a two-dimensional pattern information 
generation means generate two or more two-dimensional pattern information that it corresponds to each data, and it is predetermined 
sequence, and a record means may cover two or more record sections, and may carry out the multiplex record of two or more two- 
dimensional pattern information generated by the two-dimensional pattern information generation means. In this case, an optical 
information recording device is equipped with a parity data generation means generate parity data further based on two or more two- 
dimensional pattern information generated by the two-dimensional pattern information generation means, and in case a record means 
records two or more two-dimensional pattern information on an information recording layer, it may record parity data on an 
information recording layer based on a predetermined regulation with the interference pattern by interference with the information 
light and the reference beam for record based on parity data. 

[0014] Moreover, in the optical information recording apparatus of this invention, a parity data generation means generates two or 
more parity data corresponding to two or more two-dimensional pattern information, and a record means may gather two or more 
parity data in the predetermined field in an information recording layer, and it may record. 

[0015] Moreover, in the optical information recording apparatus of this invention, a parity data generation means generates two or 
more parity data corresponding to two or more two-dimensional pattern information, two or more record sections may be covered and 
a record means may carry out multiplex record of two or more parity data so that at least one parity data may be contained in each 
record section where two-dimensional pattern information was recorded. 

[0016] The optical information regenerative apparatus of this invention With two or more interference patterns twisted to interference 
with two or more reference beams for record by which the phase of light was spatially modulated by two or more different phase 
modulation patterns for two or more two-dimensional pattern information of every from two or more information light which 
supported two or more two-dimensional pattern information Holography is used from the optical information record medium which 
equipped the same record section with the information recording layer by which multiplex record of two or more two-dimensional 
pattern information was carried out. The phase of light is spatially modulated with this phase modulation means including a phase 
modulation means to be equipment for reproducing two or more two-dimensional pattern information, and to modulate the phase of 
light spatially. While irradiating a reference beam generation means for playback to generate two or more reference beams for 
playback modulated by two or more phase modulation patterns, and two or more reference beams for playback in the same record 
section in an information recording layer By irradiating two or more reference beams for playback, it has a playback means to collect 
and detect two or more playback light generated from an information recording layer, and a playback means performs exposure of the 
reference beam for playback, and collection of playback light so that the optical axis of the reference beam for playback and the 
optical axis of playback light may be arranged on the same line. 

[0017] In the optical information regenerative apparatus of this invention, two or more reference beams for playback modulated by 
two or more phase modulation patterns are irradiated by the same record section in an information recording layer, and two or more 
playback light generated from an information recording layer is collected and detected. Thereby, two or more two-dimensional pattern 
information by which multiplex record was carried out is reproduced by the same record section. 

[0018] a predetermined direction [ in / in the record section where, as for an optical information record medium, each other is adjoined 
of two or more record sections in the optical information regenerative apparatus of this invention / an optical information record 
medium ] - shifting - and - those - the part, multiplex record of two or more two-dimensional pattern information may be carried 
out so that comrades may overlap. 

[0019] Moreover, in the optical information regenerative apparatus of this invention, an optical information record medium may be 
recorded on two or more record sections which the same information can set to an information recording layer. 

[0020] Moreover, in the optical information regenerative apparatus of this invention, two or more two-dimensional pattern information 
that it corresponds to two or more data with which the information which should be recorded on an optical information record medium 
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was divided and generated is predetermined sequence, an optical information record medium covers two or more record sections, and 
multiplex record may be carried out. In this case, an optical information record medium may be recorded on an information recording 
layer based on a predetermined regulation with the interference pattern by interference with the information light and the reference 
beam for record based on this parity data in the parity data generated based on two or more two-dimensional pattern information. 
[0021] Moreover, in the optical information regenerative apparatus of this invention, two or more parity data corresponding to two or 
more two-dimensional pattern information pack an optical information record medium into the predetermined field in an information 
recording layer, and it may be recorded. 

[0022] Moreover, in the optical information regenerative apparatus of this invention, two or more parity data corresponding to two or 
more two-dimensional pattern information cover two or more record sections, and multiplex record of the optical information record 
medium may be carried out so that each record section where two-dimensional pattern information was recorded may contain at least 
one parity data. 
[0023] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to a detail with reference to a drawing. 
The gestalt of operation of the 1st of this invention is the example which enabled multiplex record by phase-encoding (phase 
encoding) multiplex. The explanatory view showing the configuration of the optical information record medium in the gestalt of the 
pickup (only henceforth pickup) in the optical information record regenerative apparatus which drawing 1 requires for the gestalt of 
this operation, and this operation, and drawing 2 are the block diagrams showing the whole optical information record regenerative- 
apparatus configuration concerning the gestalt of this operation. In addition, the optical information record regenerative apparatus 
contains the optical information recording device and the optical information regenerative apparatus. 

[0024] With reference to introduction and drawing 1 , the configuration of the optical information record medium in the gestalt of this 
operation is explained. This optical information record medium 1 carries out the laminating of the hologram layer 3 as an information 
recording layer by which information is recorded on the whole surface of the disc-like transparence substrate 2 formed of the 
polycarbonate etc. using volume holography, the reflective film 5, and the protective layer 4 in this sequence, and is constituted. The 
address servo area 6 as two or more positioning fields which extend in radial at a line is established in the interface of the hologram 
layer 3 and a protective layer 4 at intervals of a predetermined include angle, and the section of the sector between the adjacent address 
servo area 6 has become a data area 7. Information and address information for a sample DOSABO method to perform a focus servo 
and a tracking servo are beforehand recorded on the address servo area 6 by the embossing pit etc. In addition, a focus servo can be 
performed using the reflector of the reflective film 5. As information for performing a tracking servo, a wobble pit can be used, for 
example. The transparence substrate 2 makes the proper thickness of 0.6mm or less, and the hologram layer 3 the proper thickness of 
1 0 micrometers or more. The hologram layer 3 is formed with the hologram ingredient from which optical properties, such as a 
refractive index, a dielectric constant, and a reflection factor, change according to luminous intensity, when light is irradiated, as a 
hologram ingredient — for example, the E. I. du Pont de Nemours& Co. (Dupont) make -- photopolymer (photopolymers) HRF-600 
(product name) etc. is used. The reflective film 5 is formed of aluminum. 

[0025] Next, with reference to drawing 2 , the configuration of the optical information record regenerative apparatus concerning the 
gestalt of this operation is explained. This optical information record regenerative apparatus 10 is equipped with the spindle 81 with 
which the optical information record medium 1 is attached, the spindle motor 82 made to rotate this spindle 81, and the spindle servo 
circuit 83 which controls a spindle motor 82 to maintain the number of rotations of the optical information record medium 1 at a 
predetermined value. While the optical information record regenerative apparatus 10 irradiates information light and the reference 
beam for record to the optical information record medium 1 and records information further The reference beam for playback was 
irradiated to the optical information record medium 1, playback light was detected, and it has the pickup 1 1 for reproducing the 
information currently recorded on the optical information record medium 1, and the driving gear 84 which makes this pickup 1 1 
movable to radial [ of the optical information record medium 1 ]. 

[0026] The detector 85 for the optical information record regenerative apparatus 10 to detect focal error signal FE, the tracking error 
signal TE, and a regenerative signal RF from the output signal of pickup 1 1 further, It is based on focal error signal FE detected by this 
detector 85. The focus servo circuit 86 which drives the actuator in pickup 1 1, is made to move an objective lens in the thickness 
direction of the optical information record medium 1, and performs a focus servo, The tracking servo circuit 87 which drives the 
actuator in pickup 1 1 based on the tracking error signal TE detected by the detector 85, is made to move an objective lens to radial [ of 
the optical information record medium 1 ], and performs a tracking servo, It has the slide servo circuit 88 which performs the slide 
servo which a driving gear 84 is controlled [ servo ] based on the command from the tracking error signal TE and the controller 
mentioned later, and moves pickup 1 1 to radial [ of the optical information record medium 1 ]. 

[0027] The optical information record regenerative apparatus 10 decodes further the output data of a CCD array later mentioned in 
pickup 1 1 . The digital disposal circuit 89 which reproduces the data recorded on the data area 7 of the optical information record 
medium 1 , reproduces a basic clock from the regenerative signal RF from a detector 85, or distinguishes the address, It has the 
controller 90 which controls the optical whole information record regenerative apparatus 10, and the control unit 91 which gives 
various directions to this controller 90. A controller 90 controls pickup 1 1, the spindle servo circuit 83, and slide servo circuit 88 grade 
while inputting the basic clock and address information which are outputted from a digital disposal circuit 89. The spindle servo circuit 
83 inputs the basic clock outputted from a digital disposal circuit 89. A controller 90 realizes the function of a controller 90 by having 
CPU (central processing unit), ROM (read only memory), and RAM (random access memory), and CPU's making RAM a working 
area, and performing the program stored in ROM. 

[0028] Next, with reference to drawing 1 , the configuration of the pickup 1 1 in the gestalt of this operation is explained. Pickup 1 1 is 
equipped with 2 division rotatory-polarization plate 14 and the prism block 15 which were arranged in the opposite side of the optical 
information record medium [ in / for the objective lens 12 which counters the transparence substrate 2 side of the optical information 
record medium 1, and this objective lens 12 / the actuator 13 movable to radial / of the optical information record medium 1 / the 
thickness direction and radial /, and an objective lens 12 ] 1 sequentially from the objective lens 12 side when the optical information 
record medium 1 is fixed to a spindle 81.2 division rotatory-polarization plate 14 has rotatory-polarization plate 14L arranged in 
drawing 1 at the left-hand side part of an optical axis, and rotatory-polarization plate 14R arranged in drawing 1 at the right-hand side 
part of an optical axis. Rotatory-polarization plate 14L rotates the +45 degrees of the polarization directions, and rotatory-polarization 
plate 14R rotates the -45 degrees of the polarization directions. The prism block 15 has semi-reflection surface 15a and reflector 15b 
which have been arranged sequentially from 2 division rotatory-polarization plate 14 side. The 45 degrees of that direction of a normal 
are both leaned to the direction of an optical axis of an objective lens 12, and this semi-reflection surface 15a and reflector 15b are 
arranged in parallel mutually. 

[0029] Pickup 1 1 is further equipped with the prism block 19 arranged in the side of the prism block 15. The prism block 19 is 
arranged in the location corresponding to semi-reflection surface 15a of the prism block 15, is arranged in reflector 19a parallel to 
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semi -reflection surface 15a, and the location corresponding to reflector 15b, and has semi-reflection surface 19b parallel to reflector 
15b. 

[0030] Pickup 1 1 is further equipped with the convex lens 16 and the phase space optical modulator 17 which have been arranged in 
order [ side / prism block 1 5 ] in between the prism block 1 5 and the prism blocks 19 in the location corresponding to semi-reflection 
surface 1 5a and reflector 19a, and the space optical modulator 1 8 arranged in between the prism block 1 5 and the prism blocks 19 in 
the location corresponding to reflector 15b and semi-reflection surface 19b. 

[003 1] The phase space optical modulator 1 7 has the pixel of a large number arranged in the shape of a grid, and can modulate the 
phase of light now spatially by choosing the phase of outgoing radiation light for every pixel. A liquid crystal device can be used as 
this phase space optical modulator 17. 

[0032] By having the pixel of a large number arranged in the shape of a grid, and choosing the transparency condition and cut off state 
of light for every pixel, the space optical modulator 1 8 can modulate light spatially with optical reinforcement, and can generate now 
the information light which supported information. A liquid crystal device can be used as this space optical modulator 1 8. The space 
optical modulator 1 8 constitutes the information light generation means in this invention. 

[0033] Further, pickup 1 1 is equipped with the CCD array 20 as a detection means arranged in the direction reflected by semi- 
reflection surface 19b of the prism block 19, after the return light from the optical information record medium 1 passes the space 
optical modulator 18. 

[0034] Pickup 1 1 equips the side of the opposite side with the beam splitter 23, the collimator lens 24, and light equipment 25 which 
have been arranged sequentially from the prism block 1 9 side in the space optical modulator 1 8 in the prism block 1 9 further. The 
beam splitter 23 has semi -reflection surface 23a to which the 45 degrees of the direction of a normal were leaned to the direction of an 
optical axis of a collimator lens 24. Light equipment 25 can carry out outgoing radiation of the light of the coherent linearly polarized 
light, and semiconductor laser can be used for it. 

[0035] As for the photodetector 26 by which the light from a light equipment 25 side has been arranged in the direction reflected by 
semi -reflection surface 23a of a beam splitter 23, and the photodetector 26 in a beam splitter 23, pickup 1 1 equips the opposite side 
with the convex lens 27, the cylindrical lens 28, and the quadrisection photodetector 29 which have been arranged sequentially from a 
beam splitter 23 side further. A photodetector 26 receives the light from light equipment 25, and in order that the output may carry out 
regulating automatically of the output of light equipment 25, it is used. The quadrisection photodetector 29 has four light sensing 
portions 29a-29d divided by parting line 30b of the direction which intersects perpendicularly with parting line 30a and this parallel to 
a direction corresponding to the direction of a truck in the optical information record medium 1 , as shown in drawing 3 . The 
cylindrical lens 28 is arranged so that the medial axis of the cylinder side may make 45 degrees to the parting lines 30a and 30b of the 
quadrisection photodetector 29. 

[0036] In addition, the phase space optical modulator 17, the space optical modulator 18, and light equipment 25 in pickup 1 1 are 
controlled by the controller 90 in drawing 2 . The controller 90 holds the information on two or more modulation patterns for 
modulating the phase of light spatially in the phase space optical modulator 17. Moreover, a control unit 91 can choose the modulation 
pattern of arbitration now from two or more modulation patterns. And a controller 90 gives the information on the modulation pattern 
chosen by the modulation pattern or control unit 91 which oneself chose according to predetermined conditions to the phase space 
optical modulator 17, and the phase space optical modulator 17 modulates the phase of light spatially by the corresponding modulation 
pattern according to the information on the modulation pattern given from a controller 90. 

[0037] Moreover, the reflection factor of each semi-reflection surfaces 15a and 19b in pickup 1 1 is suitably set up so that the 
reinforcement of the information light which carries out incidence to the optical information record medium 1 , and the reference beam 
for record may become equal. 

[0038] Drawing 3 is the block diagram showing the configuration of the detector 85 for detecting focal error signal FE, the tracking 
error signal TE, and a regenerative signal RF based on the output of the quadrisection photodetector 29. The adder 3 1 with which this 
detector 85 adds each light sensing portions [ of the vertical angle of the quadrisection photodetector 29 / 29a and 29d ] output, The 
adder 32 adding each output of the light sensing portions 29b and 29c of the vertical angle of the quadrisection photodetector 29, The 
subtractor 33 which calculates the difference of the output of an adder 31, and the output of an adder 32, and generates focal error 
signal FE by the astigmatism method, The adder 34 adding each output of the light sensing portions 29a and 29b which adjoin each 
other along the direction of a truck of the quadrisection photodetector 29, The adder 35 adding each light sensing portions [ which 
adjoin each other along the direction of a truck of the quadrisection photodetector 29 / 29c and 29d ] output, The difference of the 
output of an adder 34 and the output of an adder 35 was calculated, and it has the adder 37 which adds the subtractor 36 which 
generates the tracking error signal TE by the push pull method, and the output of an adder 34 and the output of an adder 35, and 
generates a regenerative signal RF. In addition, with the gestalt of this operation, a regenerative signal RF is a signal which reproduced 
the information recorded on the address servo area 6 in the optical information record medium 1 . 

[0039] Next, at the time of a servo, at the time of record, it divides at the time of playback and an operation of the optical information 
record regenerative apparatus concerning the gestalt of this operation is explained in order. In addition, at the time of a servo, at the 
rime of record, it is controlled to maintain a regular rotational frequency also at the time of any at the time of playback, and the optical 
information record medium 1 rotates it with a spindle motor 82. 

[0040] First, the operation at the time of a servo is explained with reference to drawing 4 . At the time of a servo, it changes all the 
pixels of the space optical modulator 18 into a transparency condition. The output of the outgoing radiation light of light equipment 25 
is set as the low-power output for playback. In addition, a controller 90 is considered as the above-mentioned setup, while the timing 
to which the outgoing radiation light of an objective lens 12 passes through the address servo area 6 is predicted based on the basic 
clock reproduced from the regenerative signal RF and the outgoing radiation light of an objective lens 12 passes through the address 
servo area 6. 

[0041] Light by which outgoing radiation was carried out from light equipment 25 is made the parallel flux of light by the collimator 
lens 24, and carries out incidence to a beam splitter 23, a part of quantity of light is penetrated by semi -reflection surface 23a, and a 
part is reflected. The light reflected by semi-reflection surface 23a is received by the photodetector 26. Incidence of the light which 
penetrated semi-reflection surface 23a is carried out to the prism block 19, and a part of quantity of light penetrates semi-reflection 
surface 19b. The space optical modulator 1 8 is passed, it is reflected by reflector 15b of the prism block 15, and a part of quantity of 
light penetrates semi-reflection surface 15a, and also 2 division rotatory-polarization plate 14 is passed, and it is condensed with an 
objective lens 12, and the light which penetrated semi-reflection surface 19b is irradiated by the information record medium 1 so that it 
may converge on the interface of the hologram layer 3 in the optical information record medium 1, and a protective layer 4. It is 
reflected by the reflective film 5 of the optical information record medium 1, and in that case, the embossing pit in the address servo 
area 6 becomes irregular, and this light returns to an objective lens 12 side. 

[0042] Return light from the optical information record medium 1 is made into the parallel flux of light with an objective lens 12, 2 
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division rotatory-polarization plate 14 is passed again, incidence is carried out to the prism block 15, and a part of quantity of light 
penetrates semi-reflection surface 1 5a. It is reflected by reflector 1 5a, the return light which penetrated semi-reflection surface 1 5a 
passes the space optical modulator 18, and a part of quantity of light penetrates semi-reflection surface 19b of the prism block 19. 
After carrying out incidence to a beam splitter 23, reflecting a part of quantity of light by semi-reflection surface 23a and the return 
light which penetrated semi-reflection surface 19b passing a convex lens 27 and a cylindrical lens 28 in order, it is detected by the 
quadrisection photodetector 29. And while focal error signal FE, the tracking error signal TE, and a regenerative signal RF are 
generated by the detector 85 shown in drawing 3 and a focus servo and a tracking servo are performed based on these signals based on 
the output of this quadrisection photodetector 29, playback of a basic clock and distinction of the address are performed. 
[0043] In addition, in a setup at the time of the above-mentioned servo, the configuration of pickup 1 1 becomes being the same as that 
of the configuration of pickup of for [ to the usual optical disks, such as CD (compact disc), DVD (a digital video disc or digital 
versatile disk), and HS (hyper-storage disk), / record and for playback ]. Therefore, it is also possible to constitute from an optical 
information record regenerative apparatus 10 in the gestalt of this operation so that compatibility with the usual optical disk unit may 
be given. 

[0044] Here, A polarization and B polarization which are used by next explanation are defined as follows. That is, as shown in 
drawing 10 , A polarization is made into the linearly polarized light which rotated [ S polarization ] the +45-degree polarization 
direction for -45 degrees or P polarization, and B polarization makes S polarization the linearly polarized light which rotated the -45- 
degree polarization direction for +45 degrees or P polarization. As for A polarization and B polarization, the polarization direction lies 
at right angles mutually. In addition, S polarization is the linearly polarized light with the polarization direction perpendicular to plane 
of incidence (space of drawing 1 ), and P polarization is the linearly polarized light with the polarization direction parallel to plane of 
incidence. 

[0045] Next, the operation at the time of record is explained. Drawing 6 is the explanatory view showing the condition of the pickup 
1 1 at the time of record. At the time of record, the space optical modulator 18 chooses a transparency condition (henceforth ON), and a 
cut off state (henceforth OFF) for every pixel according to the information to record, modulates the passing light spatially and 
generates information light. With the gestalt of this operation, 1-bit information is expressed by 2 pixels, one side of the 2 pixels 
corresponding to 1 -bit information is turned on, and another side is surely made off. 

[0046] Moreover, the phase space optical modulator 17 generates the reference beam for record which modulates the phase of light 
spatially and by which the phase of light was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) 
alternatively on the basis of a predetermined phase for every pixel according to a predetermined modulation pattern. A controller 90 
gives the information on the modulation pattern chosen by the modulation pattern or control unit 91 which oneself chose according to 
predetermined conditions to the phase space optical modulator 17, and the phase space optical modulator 17 modulates the phase of 
the passing light spatially according to the information on the modulation pattern given from a controller 90. 

[0047] The output of the outgoing radiation light of light equipment 25 is made into the high power for record in pulse. In addition, a 
controller 90 is considered as the above-mentioned setup, while the timing to which the outgoing radiation light of an objective lens 12 
passes a data area 7 is predicted based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation light 
of an objective lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 passes a data area 7, a focus 
servo and a tracking servo are not performed, but the objective lens 12 is being fixed. Moreover, in the following explanation, light 
equipment 25 shall carry out outgoing radiation of the light of P polarization. 

[0048] As shown in drawing 6 , by the collimator lens 24, light of P polarization by which outgoing radiation was carried out from 
light equipment 25 is made into the parallel flux of light, and carries out incidence to a beam splitter 23, a part of quantity of light 
penetrates semi-reflection surface 23a, and it carries out incidence of it to the prism block 19. As for the light which carried out 
incidence to the prism block 19, a part of quantity of light penetrates semi-reflection surface 19b, and a part of quantity of light is 
reflected by semi-reflection surface 1 9b. The space optical modulator 1 8 is passed, it becomes irregular spatially according to the 
information recorded in that case, and the light which penetrated semi-reflection surface 19b turns into information light. It is reflected 
by reflector 15b of the prism block 15, a part of quantity of light penetrates semi-reflection surface 15a, and this information light 
passes 2 division rotatory-polarization plate 14. Here, the polarization direction rotates +45 degrees of light which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes the light of A polarization, and the polarization 
direction rotates -45 degrees of light which passed rotatory-polarization plate 14R, and it becomes the light of B polarization. It is 
condensed with an objective lens 12, and the information light which passed 2 division rotatory-polarization plate 14 is irradiated by 
the optical information record medium 1 so that it may converge on the interface 5 of the hologram layer 3 in the optical information 
record medium 1, and a protective layer 4, i.e., the reflective film. 

[0049] On the other hand, it is reflected by reflector 19a and the light reflected by semi-reflection surface 19b of the prism block 19 
passes the phase space optical modulator 17, and in that case, according to a predetermined modulation pattern, the phase of light is 
modulated spatially and it turns into a reference beam for record. This reference beam for record turns into light which passes a convex 
lens 16 and is converged. A part of quantity of light is reflected by semi-reflection surface 15a of the prism block 15, and this 
reference beam for record passes 2 division rotatory-polarization plate 14. Here, the polarization direction rotates +45 degrees of light 
which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes the light of A polarization, 
and the polarization direction rotates -45 degrees of light which passed rotatory-polarization plate 14R, and it becomes the light of B 
polarization. It is condensed with an objective lens 12 and the reference beam for record which passed 2 division rotatory-polarization 
plate 14 is irradiated by the optical information record medium 1, and after converging so that it may once become a minor diameter 
from the interface of the hologram layer 3 and a protective layer 4 most by the near side, it passes the hologram layer 3, emitting. 
[0050] Drawing 7 and drawing 8 are the explanatory views showing the condition of the light at the time of record. In addition, in 
these drawings, the notation shown with the sign 6 1 expresses P polarization, the notation shown with the sign 63 expresses A 
polarization, and the notation shown with the sign 64 expresses B polarization. 

[005 1] As shown in drawing 7 , it becomes the light of A polarization, the optical information record medium 1 irradiates through an 
objective lens 1 2, and the hologram layer 3 is passed, and while converging so that it may become a minor diameter most on the 
reflective film 5, it is reflected by the reflective film 5, and information light 5 1 L which passed rotatory-polarization plate 14L of 2 
division rotatory-polarization plate 14 passes a hologram 3 again. Moreover, reference beam 52L for record which passed rotatory- 
polarization plate 14L of 2 division rotatory-polarization plate 14 becomes the light of A polarization, is irradiated by the information 
record medium 1 through an objective lens 12, and after converging so that it may once become a minor diameter from the interface of 
the hologram layer 3 and a protective layer 4 most by the near side, it passes the hologram layer 3, emitting. And when information 
light 5 1L of A polarization reflected by the reflective film 5 in the hologram layer 3 and reference beam 52L for record of A 
polarization which progresses to the reflective film 5 side interfere, an interference pattern is formed and the output of the outgoing 
radiation light of light equipment 20 turns into high power, the interference pattern is recorded in volume in the hologram layer 3. 
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[0052] Moreover, as shown in drawing 8 , it becomes the light of B polarization, the information record medium 1 irradiates through 
an objective lens 12, and the hologram layer 3 is passed, and while converging so that it may become a minor diameter most on the 
reflective film 5, it is reflected by the reflective film 5, and information light 5 1 R which passed rotatory-polarization plate 14R of 2 
division rotatory-polarization plate 14 passes a hologram 3 again. Moreover, reference beam 52R for record which passed rotatory- 
polarization plate 14R of 2 division rotatory-polarization plate 14 becomes the light of B polarization, is irradiated by the information 
record medium 1 through an objective lens 12, and after converging so that it may once become a minor diameter from the interface of 
the hologram layer 3 and a protective layer 4 most by the near side, it passes the hologram layer 3, emitting. And when information 
light 5 1R of B polarization reflected by the reflective film 5 in the hologram layer 3 and reference beam 52R for record of B 
polarization which progresses to the reflective film 5 side interfere, an interference pattern is formed and the output of the outgoing 
radiation light of light equipment 20 turns into high power, the interference pattern is recorded in volume in the hologram layer 3. 
[0053] As shown in drawing 7 and drawing 8 , with the gestalt of this operation, information light and the reference beam for record 
are irradiated from the same field side to the hologram layer 3 so that the optical axis of information light and the optical axis of the 
reference beam for record may be arranged on the same line. 

[0054] It is possible to carry out multiplex record of the information by phase-encoding multiplex in the same part of the hologram 
layer 3 by changing the modulation pattern of the reference beam for record, and performing record actuation of multiple times in the 
same part of the hologram layer 3, with the gestalt of this operation. 

[0055] Thus, with the gestalt of this operation, the hologram of a reflective mold (Lippmann mold) is formed in the hologram layer 3. 
In addition, since the polarization direction intersects perpendicularly, it does not interfere in information light 5 1L of A polarization, 
and reference beam 52R for record of B polarization, and similarly, since the polarization direction intersects perpendicularly, they do 
not interfere in information light 5 1R of B polarization, and reference beam 52L for record of A polarization. Thus, with the gestalt of 
this operation, generating of an excessive interference fringe is prevented and the fall of SN (signal-to-noise) ratio can be prevented. 
[0056] Moreover, with the gestalt of this operation, it irradiates so that it may become a minor diameter most on the interface of the 
hologram layer 3 in the optical information record medium 1, and a protective layer 4 and may converge as mentioned above, and it is 
reflected by the reflective film 5 of the information record medium 1, and information light returns to an objective lens 12 side. 
Incidence of this return light is carried out to the quadrisection photodetector 29 like the time of a servo. Therefore, it is possible to 
perform a focus servo with the gestalt of this operation using the light which carries out incidence to this quadrisection photodetector 
29 also at the time of record. In addition, since it converges so that it may become a minor diameter from the interface of the hologram 
layer 3 in the optical information record medium 1, and a protective layer 4 most by the near side, and the reference beam for record 
rums into emission light, even if it is reflected by the reflective film 5 of the information record medium 1 and it returns to an 
objective lens 12 side, image formation of it is not carried out on the quadrisection photodetector 29. 

[0057] In addition, it is possible to decide the magnitude of the field (hologram) where one interference partem by information light 
and the reference beam is recorded in volume in the hologram layer 3 by moving a convex lens 1 6 forward and backward, or changing 
the scale factor with the gestalt of this operation to be arbitration. 

[0058] Next, the operation at the time of playback is explained with reference to drawing 9 . At the time of playback, all the pixels of 
the space optical modulator 18 are turned ON. Moreover, a controller 90 gives the information on the modulation pattern of the 
reference beam for record at the time of record of the information which it is going to reproduce to the phase space optical modulator 
1 7, and generates the reference beam for playback by which the phase space optical modulator 1 7 modulated the phase of the passing 
light spatially according to the information on the modulation pattern given from a controller 90, and the phase of light was modulated 
spatially. 

[0059] The output of the outgoing radiation light of light equipment 25 is made into the low-power output for playback. In addition, a 
controller 90 is considered as the above-mentioned setup, while the timing to which the outgoing radiation light of an objective lens 12 
passes a data area 7 is predicted based on the basic clock reproduced from the regenerative signal RF and the outgoing radiation light 
of an objective lens 12 passes a data area 7. While the outgoing radiation light of an objective lens 12 passes a data area 7, a focus 
servo and a tracking servo are not performed, but the objective lens 12 is being fixed. 

[0060] As shown in drawing 9 , by the collimator lens 24, light of P polarization by which outgoing radiation was carried out from 
light equipment 25 is made into the parallel flux of light, and carries out incidence to a beam splitter 23, a part of quantity of light 
penetrates semi-reflection surface 23a, and it carries out incidence of it to the prism block 19. As for the light which carried out 
incidence to the prism block 19, a part of quantity of light is reflected by semi-reflection surface 19b, it is reflected by reflector 19a 
and this reflected light passes the phase space optical modulator 17, and in that case, according to a predetermined modulation pattern, 
the phase of light is modulated spatially and it turns into a reference beam for playback. This reference beam for playback turns into 
light which passes a convex lens 16 and is converged. A part of quantity of light is reflected by semi-reflection surface 15a of the 
prism block 15, and this reference beam for playback passes 2 division rotatory-polarization plate 14. Here, the polarization direction 
rotates +45 degrees of light which passed rotatory-polarization plate 14L of 2 division rotatory-polarization plate 14, and it becomes 
the light of A polarization, and the polarization direction rotates -45 degrees of light which passed rotatory-polarization plate 14R, and 
it becomes the light of B polarization. It is condensed with an objective lens 12 and the reference beam for playback which passed 2 
division rotatory-polarization plate 14 is irradiated by the optical information record medium 1, and after converging so that it may 
once become a minor diameter from the interface of the hologram layer 3 and a protective layer 4 most by the near side, it passes the 
hologram layer 3, emitting. 

[0061] Drawing 10 and drawing 1 1 are the explanatory views showing the condition of the light at the time of playback. In addition, in 
these drawings, the notation shown with the sign 61 expresses P polarization, the notation shown with the sign 62 expresses S 
polarization, the notation shown with the sign 63 expresses A polarization, and the notation shown with the sign 64 expresses B 
polarization. 

[0062] As shown in drawing 10 , reference beam 53L for playback which passed rotatory-polarization plate 14L of 2 division rotatory- 
polarization plate 14 becomes the light of A polarization, the optical information record medium 1 irradiates through an objective lens 
12, and after converging so that it may once become a minor diameter from the interface of the hologram layer 3 and a protective layer 

4 most by the near side, the hologram layer 3 is passed, emitting. Consequently, playback light 54L corresponding to information light 
5 1 L at the time of record occurs from the hologram layer 3. This playback light 54L progresses to an objective lens 12 side, is made 
into the parallel flux of light with an objective lens 12, passes 2 division rotatory-polarization plate 14 again, and becomes the light of 

5 polarization. 

[0063] Moreover, as shown in drawing 1 1 , reference beam 53R for playback which passed rotatory-polarization plate 14R of 2 
division rotatory-polarization plate 14 becomes the light of B polarization, the optical information record medium 1 irradiates through 
an objective lens 12, and after converging so that it may once become a minor diameter from the interface of the hologram layer 3 and 
a protective layer 4 most by the near side, the hologram layer 3 is passed, emitting. Consequently, playback light 54R corresponding to 
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information light 5 1R at the time of record occurs from the hologram layer 3. This playback light 54R progresses to an objective lens 
12 side, is made into the parallel flux of light with an objective lens 12, passes 2 division rotatory-polarization plate 14 again, and 
becomes the light of S polarization. 

[0064] Incidence of the playback light which passed 2 division rotatory-polarization plate 14 is carried out to the prism block 15, and a 
part of quantity of light penetrates semi-reflection surface 1 5a. It is reflected by reflector 1 5a, and the space optical modulator 1 8 is 
passed, a part of quantity of light is reflected by semi-reflection surface 19b of the prism block 19, and incidence of the playback light 
which penetrated semi-reflection surface 15a is carried out to the CCD array 20, and it is detected by the CCD array 20. On the CCD 
array 20, image formation of the pattern of ON by the space optical modulator 18 at the time of record and OFF is carried out, and 
information is reproduced by detecting this pattern. 

[0065] In addition, when the modulation pattern of the reference beam for record is changed and multiplex record of two or more 
information is carried out at the hologram layer 3, only the information corresponding to the reference beam for record of the 
modulation pattern same among two or more information as the modulation pattern of the reference beam for playback is reproduced. 
[0066] As shown in drawing 10 and drawing 1 1 , with the gestalt of this operation, exposure of the reference beam for playback and 
collection of playback light are performed from the same field side of the hologram layer 3 so that the optical axis of the reference 
beam for playback and the optical axis of playback light may be arranged on the same line. 

[0067] Moreover, with the gestalt of this operation, incidence of a part of playback light is carried out to the quadrisection 
photodetector 29 like the return light at the time of a servo. Therefore, it is possible to perform a focus servo with the gestalt of this 
operation using the light which carries out incidence to this quadrisection photodetector 29 also at the time of playback. In addition, 
since it converges so that it may become a minor diameter from the interface of the hologram layer 3 in the optical information record 
medium 1 , and a protective layer 4 most by the near side, and the reference beam for playback turns into emission light, even if it is 
reflected by the reflective film 5 of the optical information record medium 1 and it returns to an objective lens 12 side, image 
formation of it is not carried out on the quadrisection photodetector 29. 

[0068] By the way, when detecting the two-dimensional pattern of playback light, it is necessary to position playback light and the 
CCD array 20 correctly, or to recognize the criteria location in the pattern of playback light from the detection data of the CCD array 
20 by the CCD array 20. The latter is adopted with the gestalt of this operation. Here, with reference to drawing 12 and drawing 13 , 
how to recognize the criteria location in the pattern of playback light from the detection data of the CCD array 20 is explained. As 
shown in drawing 12 (a), the aperture in pickup 1 1 is divided into two fields 71L and 71 R symmetrical as a core in an optical axis with 
2 division rotatory-polarization plate 14. Furthermore, as shown in drawing 12 (b), aperture is divided into two or more pixels 72 by 
the space optical modulator 18. This pixel 72 serves as a smallest unit of two-dimensional pattern data. With the gestalt of this 
operation, 1-bit digital data "0" or "1" is expressed by 2 pixels, one side of the 2 pixels corresponding to 1-bit information is turned on, 
and another side is made off. In when [ both / ON or when it is both OFF ], 2 pixels becomes error data. Thus, expressing 1-bit digital 
data by 2 pixels has the merit of being able to raise the detection precision of data by differential detection. Drawing 13 (a) expresses 
the 2-pixel group 73 corresponding to 1-bit digital data. The field where this group 73 exists is hereafter called data area. He is trying 
to include the criteria positional information which shows the criteria location in the pattern of playback light in information light with 
the gestalt of this operation using 2 pixels becoming error data in when [ both / ON or when it is both OFF ]. That is, as shown in 
drawing 13 (b), error data are intentionally arranged by the predetermined pattern to the field 74 of a cross which consists of a part 
with an parallel to the parting line of 2 division rotatory-polarization plate 14 width of face of 2 pixels, and a part with a perpendicular 
to a parting line width of face of 2 pixels. The pattern of these error data is hereafter called pixel pattern for tracking. This pixel pattern 
for tracking serves as criteria positional information. In addition, in drawing 13 (b), a sign 75 expresses the pixel of ON and the sign 
76 expresses the pixel of OFF. Moreover, the 4-pixel field 77 for a core is always turned OFF. 

[0069] If the pixel pattern for tracking and the pattern corresponding to the data to record are set, it will become a two-dimensional 
pattern as shown in drawing 14 (a). With the gestalt of this operation, while turning OFF the upper half in drawing among fields other 
than a data area and turning ON a lower half further, if fields other than a condition opposite to fields other than a data area, i.e., a data 
area, are off and fields other than ON and a data area are ON, suppose that it is off about the pixel which touches fields other than a 
data area in a data area. This becomes possible [ detecting the boundary part of a data area more clearly ] from the detection data of the 
CCD array 20. 

[0070] The interference pattern of the information light and the reference beam for record by which the space modulation was carried 
out according to the two-dimensional pattern as shown in drawing 14 (a) at the time of record is recorded on the hologram layer 3. As 
the pattern of the playback light obtained at the time of playback was shown in drawing 14 (b), contrast falls compared with the time 
of record, and the SN ratio is getting worse. Although the pattern of playback light as shown in drawing 14 (b) is detected and data are 
distinguished by the CCD array 20 at the time of playback, in that case, the pixel pattern for tracking is recognized and data are 
distinguished by making the location into a criteria location. 

[0071] Drawing 15 (a) expresses notionally the contents of the data distinguished from the pattern of playback light. A-l-1 in drawing 
etc. - the data whose field which attached the sign is 1 bit, respectively are expressed. With the gestalt of this operation, it divides into 
the four fields 78A, 78B, 78C, and 78D by dividing a data area in the field 74 of a cross in which the pixel pattern for tracking was 
recorded. And the diagonal fields 78A and 78C are doubled, a rectangular field is formed, the diagonal fields 78B and 78D are 
doubled similarly, and he forms a rectangular field, and is trying to form an ECC table by arranging the field of two rectangles up and 
down, as shown in drawing 15 (b). An ECC table is a table of the data which added and formed error correction codes (ECC), such as 
the CRC (cyclic redundancy check) code, in the data which should be recorded. In addition, drawing 15 (b) can show an example of 
the ECC table of a n line m train, and can also design other arrays freely. Moreover, the part which the data array shown in drawing 15 
(a) uses the part of the ECC tables shown in drawing 15 (b), and is not used for the data array shown in drawing 15 (a) among the ECC 
tables shown in drawing 15 (b) is not concerned with the contents of data, but let it be a fixed value. At the time of record, decompose 
into four fields 78A, 78B, 78C, and 78D, and an ECC table as shown in drawing 15 (b) is recorded on the optical information record 
medium 1 , as shown in drawing 15 (a). At the time of playback, the data of an array as shown in drawing 1 5 (a) are detected, an ECC 
table as rearranged this and shown in drawing 15 (b) is reproduced, an error correction is performed based on this ECC table, and data 
are reproduced. 

[0072] Recognition of the criteria location (pixel pattern for tracking) in the pattern of the above playback light and an error correction 
are performed by the digital disposal circuit 89 in drawing 2 . 

[0073] As explained above, according to the optical information record regenerative apparatus 10 concerning the gestalt of this 
operation Enabling multiplex record of information by phase-encoding multiplex to the optical information record medium 1 The 
exposure of the reference beam for record to the optical information record medium 1 at the time of record, and information light, 
Since it was made to perform exposure of the reference beam for record to the optical information record medium 1 at the time of 
playback, and collection of playback light on the same shaft from the same field side to the optical information record medium 1 
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altogether Compared with the conventional holographic recording method, the optical system for record or playback can be constituted 
small, and the problem of the stray light like [ in the case of being the conventional holographic recording method ] does not arise. 
Moreover, according to the gestalt of this operation, the optical system for record and playback can consist of forms of the same 
pickup 1 l as the usual optical disk unit. Therefore, random access to the optical information record medium 1 can be performed easily. 

[0074] Moreover, since the information for performing a focus servo and a tracking servo is recorded on the optical information record 
medium 1 and it enabled it to perform a focus servo and a tracking servo using this information according to the gestalt of this 
operation, while being able to position light for record or playback with a sufficient precision, consequently a remover kinky thread 
tee's being good and random access's becoming easy, recording density, storage capacity, and a transfer rate can be enlarged. By 
record of this operation, it becomes possible especially to increase recording density, storage capacity, and a transfer rate by leaps and 
bounds conjointly with multiplex record of the information by phase-encoding multiplex being possible. For example, when the 
multiplex record of a series of information is made to be carried out in the same part of the hologram layer 3, changing the modulation 
pattern of the reference beam for record, it becomes possible to perform informational record and playback at a high speed extremely. 
[0075] Moreover, according to the gestalt of this operation, since it is unreproducible if the reference beam for playback of the same 
modulation pattern as the modulation pattern of the reference beam for record at the time of record of the information is not used for 
the information recorded on the optical information record medium 1 , a copy protection and a security protection are easily realizable. 
Moreover, according to the gestalt of this operation, the information (for example, various kinds of software) on varieties that the 
modulation patterns of a reference beam differ is recorded on the optical information record medium 1 . The optical information 
record-medium 1 very thing becomes realizable [ service of providing for a user comparatively cheaply, smelling a user's information 
on the modulation pattern of the reference beam which responds for asking and makes information on various kinds refreshable, and 
providing according to an individual for pay as information ]. 

[0076] Moreover, since it was made to include the criteria positional information which shows the criteria location in the pattern of 
playback light in information light according to the optical information record regenerative apparatus 10 concerning the gestalt of this 
operation, recognition of the pattern of playback light becomes easy. 

[0077] Moreover, since the information recorded on the record medium by the embossing pit by making pickup 1 1 into the condition 
at the time of the servo shown in drawing 4 is reproducible according to the optical information record regenerative apparatus 10 
concerning the gestalt of this operation, it becomes possible to give compatibility with the conventional optical disk unit. 
[0078] Moreover, in order to make the modulation pattern of the phase of a different reference beam correspond in each of the 
information by which multiplex record is carried out to the optical information record medium 1 according to the optical information 
record regenerative apparatus 10 concerning the gestalt of this operation, the duplicate of the optical information record medium 1 
with which information was recorded is very difficult. Therefore, an illegal duplicate can be prevented. 

[0079] Moreover, in the optical information record medium 1 in the gestalt of this operation, since the hologram layer 3 on which 
information is recorded using holography, and the layer on which the information on the address etc. is recorded by the embossing pit 
are separated, if it is going to reproduce the optical information record medium 1 with which information was recorded, these two 
layers must be made to correspond, a duplicate is difficult also from this point and an illegal duplicate can be prevented. 
[0080] Next, the optical information record regenerative apparatus concerning the gestalt of operation of the 2nd of this invention is 
explained. The gestalt of this operation is the example which made it possible to use together phase-encoding multiplex and hole 
burning mold wavelength multiplexing, and to perform multiplex record. The configuration of the optical whole information record 
regenerative apparatus concerning the gestalt of this operation is the same as that of the abbreviation for the configuration of the 
optical information record regenerative apparatus 10 concerning the gestalt of the 1st operation shown in drawing 2 . 
[0081] Introduction and hole burning mold wavelength multiplexing are explained briefly. A hole burning means the phenomenon 
which produces change of the rate of light absorption in the wavelength location of incident light in a light absorption spectrum, and it 
is also called a photograph chemical hole burning. Hereafter, the ingredient which starts a hole burning, i.e., the ingredient which 
produces change of the rate of light absorption in the wavelength location of incident light in a light absorption spectrum, is called hole 
burning ingredient. Generally a hole burning ingredient is an ingredient with which light absorption core (called guest.) ingredients, 
such as coloring matter, were distributed by the medium (called host.) ingredient with irregular structure of an amorphous substance 
etc. This hole burning ingredient has a broadcloth light absorption spectrum by the superposition of many guests' light absorption 
spectrum under very low temperature. Into such a hole burning ingredient, if the light of specific wavelength (however, wavelength in 
the light absorption band of a hole burning ingredient), such as a laser beam, is irradiated, in order that only the guest who has a 
resonance spectrum corresponding to the wavelength may move to the energy level which changes with photochemical reactions, 
reduction of the rate of light absorption arises in the wavelength location of light irradiated in the light absorption spectrum of a hole 
burning ingredient. 

[0082] Drawing 16 expresses the condition that reduction of the rate of light absorption arose in two or more wavelength locations, by 
the exposure of the light of two or more wavelength in the light absorption spectrum of a hole burning ingredient. In a hole burning 
ingredient, the part into which the rate of light absorption decreased by the exposure of light is called a hole. Since this hole is very 
small, it becomes possible to change wavelength into a hole burning ingredient and to carry out multiplex record of two or more 
information, and the approach of such multiplex record is called hole burning mold wavelength multiplexing. Since a hole is the 
magnitude of about 10 - 2nm, with the hole burning ingredient, it is thought that about 103 to 104 multiplicity is obtained. In addition, 
the detailed explanation about a hole burning is indicated by "the Corona Publishing issue "the foundation of optical memory", 104 - 
133 page, 1990", and the above-mentioned reference "research of real-time new record playback of the wavelength multiplexing mold 
hologram using PHB." 

[0083] Wavelength is changed and it enables it to form two or more holograms to a hole burning ingredient in this example using 
above-mentioned hole burning mold wavelength multiplexing. Therefore, in the optical information record medium 1 used with the 
optical information record regenerative apparatus concerning the gestalt of this operation, the hologram layer 3 is formed with the 
above-mentioned hole burning ingredient. 

[0084] Moreover, in this example, the light equipment 25 in pickup 1 1 makes alternatively light with two or more coherent 
wavelength which can be set in the light absorption band of the hole burning ingredient which forms the hologram layer 3 the thing in 
which outgoing radiation is possible. The tunable laser equipment which has the wavelength selection components (prism, diffraction 
grating, etc.) which choose the wavelength of the outgoing radiation light of dye laser and this dye laser as such light equipment 25, 
the tunable laser equipment which has a wavelength sensing element using the nonlinear optical element which changes the 
wavelength of the outgoing radiation light of laser and this laser can be used. 

[0085] In the gestalt of this operation, like the gestalt of the 1st operation, a control unit 91 can choose the wavelength of the outgoing 
radiation light of light equipment 25 from two or more selectable wavelength while being able to choose the modulation pattern of a 
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reference beam from two or more modulation patterns. And a controller 90 gives the information on the wavelength chosen by the 
wavelength which oneself chose according to predetermined conditions, or the control unit 91 to light equipment 25, and light 
equipment 25 carries out outgoing radiation of the corresponding light of wavelength according to the information on the wavelength 
given from a controller 90. 

[0086] The configuration of others of the optical information record regenerative apparatus concerning this example is the same as that 
of the gestalt of the 1st operation. 

[0087] In the optical information record regenerative apparatus concerning this example, the wavelength of the outgoing radiation 
light of light equipment 25 is chosen from two or more selectable wavelength at the time of record. Thereby, a selected information 
light and the selected reference beam for record of wavelength are generated. At this example, hole burning mold wavelength 
multiplexing can perform multiplex record in the same part of the hologram layer 3 by changing the wavelength of information light 
and the reference beam for record, and performing record actuation of multiple times. 

[0088] Moreover, in the same part of the hologram layer 3, on a certain wavelength, the modulation pattern of the reference beam for 
record is changed, record actuation of multiple times is performed, phase-encoding multiplex and hole burning mold wavelength 
multiplexing can be used together, and multiplex record can be performed in the optical information record regenerative apparatus 
concerning this example by changing the modulation pattern of the reference beam for record similarly on the wavelength of further 
others, and performing record actuation of multiple times. In this case, the multiplicity of NxM will be obtained when the multiplicity 
according the multiplicity by phase-encoding multiplex to N and hole burning mold wavelength multiplexing is set to M. Therefore, 
according to this example, compared with the gestalt of the 1 st operation, it becomes possible to increase more recording density, 
storage capacity, and a transfer rate. 

[0089] Moreover, according to this example, since it is unreproducible if the reference beam for playback of the same wavelength as 
the wavelength of the information light at the time of record of the information and the reference beam for record is not used for the 
information recorded on the optical information record medium 1, a copy protection and a security protection are easily realizable like 
the gestalt of the 1st operation. Furthermore, when phase-encoding multiplex and hole burning mold wavelength multiplexing are used 
together and multiplex record is performed, it is the same wavelength as the wavelength of the information light at the time of record 
of the information, and the reference beam for record, and since it is unreproducible if the reference beam for playback of the same 
modulation pattern as the modulation pattern of the reference beam for record is not used, it becomes possible to realize a copy 
protection and a security protection more firmly. 

[0090] Moreover, according to the gestalt of this operation, the information on varieties that the wavelength of information light and 
the reference beam for record differs from the modulation pattern of a reference beam is recorded on the optical information record 
medium 1. The optical information record-medium 1 very thing becomes realizable [ service of providing for a user comparatively 
cheaply, smelling the information on a user's wavelength of the reference beam which responds for asking and makes information on 
various kinds refreshable and modulation pattern, and providing according to an individual for pay as information ]. 
[0091] The other operations and effectiveness in the gestalt of this operation are the same as the gestalt of the 1st operation. 
[0092] Next, the optical information record regenerative apparatus concerning the gestalt of operation of the 3rd of this invention is 
explained. The configuration of the optical whole information record regenerative apparatus concerning the gestalt of this operation is 
the same as that of the abbreviation for the configuration of the optical information record regenerative apparatus 1 0 concerning the 
gestalt of the 1st operation shown in drawing 2 . However, the configuration of pickup differs from the gestalt of the 1st operation. 
[0093] The explanatory view showing the configuration of pickup [ in / in drawing 17 / the gestalt of this operation ] and drawing 1 8 
are the top views showing the configuration of the optical unit containing each element which constitutes pickup. 
[0094] The pickup 1 1 1 in the gestalt of this operation equips the travelling direction of the light by which outgoing radiation is carried 
out from the light equipment 1 12 which carries out outgoing radiation of the laser beam of the coherent linearly polarized light, and 
this light equipment 1 12 with the collimator lens 1 13 arranged in order [ side / light equipment 1 12 ], the middle concentration filter (it 
is described as an ND filter below neutral density filter;.) 1 14, the optical element 1 15 for rotatory polarization, the polarization beam 
splitter 1 16, the phase space optical modulator 1 17, the beam splitter 1 1 8, and the photodetector 1 19. Light equipment 1 12 carries out 
outgoing radiation of the light of the linearly polarized light of S polarization or P polarization. A collimator lens 1 13 makes outgoing 
radiation light of light equipment 1 12 the parallel flux of light, and carries out outgoing radiation. ND filter 1 14 is the property which 
equalizes outgoing radiation luminous-intensity distribution of a collimator lens 113. The optical element 115 for rotatory polarization 
carries out the rotatory polarization of the outgoing radiation light of ND filter 1 14, and carries out outgoing radiation of the light 
containing S polarization component and P polarization component. As an optical element 1 15 for rotatory polarization, 1/2 
wavelength plate or a rotatory-polarization plate is used, for example. A polarization beam splitter 1 16 reflects S polarization 
component among the outgoing radiation light of the optical element 115 for rotatory polarization, and has polarization beam splitter 
side 1 16a which makes P polarization component penetrate. The phase space optical modulator 1 17 is the same as the phase space 
optical modulator 1 7 in the gestalt of the 1st operation. The beam splitter 1 1 8 has beam splitter side 1 18a. This beam splitter side 1 1 8a 
makes for example, P polarization component penetrate 20%, and is reflected 80%. A photodetector 119 supervises the quantity of 
light of a reference beam, and it is used in order to perform automatic quantity of light adjustment (it is described as APC below auto 
power control;.) of a reference beam. The light sensing portion may be divided into two or more fields so that this photodetector 119 
can also adjust the intensity distribution of a reference beam. 

[0095] Pickup 1 1 1 is equipped with the polarization beam splitter 1 20, 2 division rotatory-polarization plate 121, and the starting 
mirror 122 which have been arranged in order [ side / beam splitter 1 1 8 ] in the direction in which the light from light equipment 1 12 
advances further by being reflected by beam splitter side 1 18a of a beam splitter 1 18. A polarization beam splitter 120 reflects S 
polarization component among incident light, and has polarization beam splitter side 120a which makes P polarization component 
penetrate. 2 division rotatory-polarization plate 121 has rotatory-polarization plate 121R arranged in drawing 17 at the right-hand side 
part of an optical axis, and rotatory-polarization plate 121L arranged at the left-hand side part of an optical axis. The rotatory- 
polarization plates 121R and 12 1L are the same as the rotatory-polarization plates 14R and 14L of 2 division rotatory-polarization 
plate 14 in the gestalt of the 1st operation, rotatory-polarization plate 1 21 R rotates the -45 degrees of the polarization directions, and 
rotatory-polarization plate 121 L rotates the +45 degrees of the polarization directions. The starting mirror 122 is leaned to 45 degrees 
to the optical axis of the light from 2 division rotatory-polarization plate 121, and has the reflector in which the light from 2 division 
rotatory-polarization plate 121 is reflected towards the direction which intersects perpendicularly with the space in drawing 17 . 
[0096] Pickup 1 1 1 is equipped with the movable actuator 1 24 (refer to drawing 18 ) in the thickness direction and the direction of a 
truck of the optical information record medium 1 for the objective lens 123 which counters the transparence substrate 2 side of the 
optical information record medium 1 , and this objective lens 123, when the light from 2 division rotatory-polarization plate 121 rises, 
it has been further arranged in the direction which reflects and advances in the reflector of a mirror 1 22 and the optical information 
record medium 1 is fixed to a spindle 8 1 . 
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[0097] Pickup 1 1 1 is equipped with the space optical modulator 125 arranged in order [ side / polarization beam splitter 116], the 
convex lens 1 26, the beam splitter 1 27, and the photodetector 1 28 in the direction in which the light from light equipment 1 1 2 
advances further by being reflected by polarization beam splitter side 1 16a of a polarization beam splitter 1 16. The space optical 
modulator 125 is the same as the space optical modulator 1 8 in the gestalt of the 1st operation. In the optical information record 
medium 1, a convex lens 126 completes information light by the near side from the reference beam for record, and has the function 
which forms the interference region of the reference beam for record, and information light. Moreover, the magnitude of the 
interference region of the reference beam for record and information light can be adjusted now by adjusting the location of this convex 
lens 126. The beam splitter 127 has beam splitter side 127a. This beam splitter side 127a makes for example, S polarization 
component penetrate 20%, and is reflected 80%. A photodetector 128 supervises the quantity of light of information light, and it is 
used in order to perform APC of information light. The light sensing portion may be divided into two or more fields so that this 
photodetector 128 can also adjust information luminous-intensity distribution. Incidence of the light which carries out incidence to a 
beam splitter 127 from a convex lens 1 26 side, and is reflected by beam splitter side 127a is carried out to a polarization beam splitter 
120. 

[0098] Pickup 1 1 1 equips the opposite side with the convex lens 129, the cylindrical lens 130, and the quadrisection photodetector 131 
which have been arranged in order [ side / beam splitter 127 ] in the polarization beam splitter 120 in a beam splitter 127 further. The 
quadrisection photodetector 131 is the same as that of the quadrisection photodetector 29 in the gestalt of the 1st operation. The 
cylindrical lens 28 is arranged so that the medial axis of the cylinder side may make 45 degrees to the parting line of the quadrisection 
photodetector 131. 

[0099] Pickup 1 1 1 equips the opposite side with the image formation lens 132 and the CCD array 133 which have been arranged in 
order [ side / beam splitter 1 18 ] in the polarization beam splitter 120 in a beam splitter 1 18 further. 

[0100] Pickup 1 1 1 equips the opposite side with the collimator lens 134 and the light equipment 135 for fixing which have been 
arranged in order [ side / polarization beam splitter 1 16 ] in the space optical modulator 125 in a polarization beam splitter 1 16 further. 
The light equipment 1 35 for fixing carries out outgoing radiation of the light for the information recorded on the hologram layer 3 of 
the optical information record medium 1 being established, for example, the ultraviolet radiation with a wavelength of 266nm. As such 
light equipment 135 for fixing, a laser light source, the light equipment which carries out wavelength conversion and carries out 
outgoing radiation of the outgoing radiation light of a laser light source through a nonlinear optics medium are used. A collimator lens 
134 makes outgoing radiation light of the light equipment 135 for fixing the parallel flux of light. Moreover, in this example, the light 
equipment 1 35 for fixing carries out outgoing radiation of the light of S polarization. 

[0101] As shown in drawing 1 8 , the optical unit 140 is equipped with the optical unit body 141. In addition, drawing 18 shows only a 
part for the bottom surface part of the optical unit body 141. A collimator lens 113, ND filter 1 14, the optical element 1 15 for rotatory 
polarization, a polarization beam splitter 1 16, the phase space optical modulator 1 17, a beam splitter 1 18, a polarization beam splitter 
120, 2 division rotatory-polarization plate 121, the starting mirror 122, the space optical modulator 125, a convex lens 126, abeam 
splitter 127, a convex lens 129, a cylindrical lens 130, the above-mentioned image formation lens 132, and an above-mentioned 
collimator lens 134 are attached in the optical unit body 141. 

[0102] Drawing 18 shows the example which used 1/2 wavelength plate as an optical element 1 15 for rotatory polarization. Moreover, 
in this example, in the optical unit body 141 , in order to adjust the ratio of S polarization component and P polarization component in 
the outgoing radiation light of the optical element 1 15 for rotatory polarization, the gear 143 for transmitting rotation of the output 
shaft of a motor 142 and this motor 142 to the optical element 1 15 for rotatory polarization is formed. 

[0103] Drawing 19 shows the example of the optical element 1 15 for rotatory polarization which used the rotatory-polarization plate. 
The optical element 1 15 for rotatory polarization in this example has two wedge-shaped rotatory-polarization plates 1 15a and 1 15b 
which counter mutually. As the variation rate at least of one side of these rotatory-polarization plates 1 15a and 1 15b was carried out in 
the direction of an arrow head in drawing and it was shown in drawing 19 (a) and (b) with the driving gear which is not illustrated, the 
thickness of the sum total of the rotatory-polarization plates 1 15a and 1 15b in the part which laps the rotatory-polarization plates 1 15a 
and 1 15b changes. The angle of rotation of the light which passes the rotatory-polarization plates 1 15a and 1 15b changes by this, 
consequently the ratio of S polarization component and P polarization component in the outgoing radiation light of the optical element 
1 15 for rotatory polarization changes. In addition, as shown in drawing 19 (a), when the thickness of the sum total of the rotatory- 
polarization plates 1 15a and 1 15b is large, an angle of rotation becomes large, and as shown in drawing 19 (b), when the thickness of 
the sum total of the rotatory-polarization plates 1 15a and 1 15b is small, an angle of rotation becomes small. 

[01 04] The actuator 1 24 is attached in the top face of the optical unit body 141 . It unites with the drive circuit 145 which drives this 
light equipment 1 12, and light equipment 1 12 is attached in the side face of the unit body 141 with this drive circuit 145. It unites with 
the APC circuit 146 and the photodetector 1 19 is attached in the side face of the unit body 141 with this APC circuit 146. The APC 
circuit 146 amplifies the output of a photodetector 1 19, and generates the signal APCref used for APC of a reference beam. It unites 
with the APC circuit 147 and the photodetector 128 is attached in the side face of the unit body 141 with this APC circuit 147. The 
APC circuit 147 amplifies the output of a photodetector 1 19, and generates the signal APCobj used for APC of information light. The 
signals APCref and APCobj from each APC circuit 146,147 are compared, and the drive circuit 148 which drives a motor 142 so that 
the ratio of S polarization component and P polarization component in the outgoing radiation light of the optical element 1 15 for 
rotatory polarization may be in the optimal condition is attached in the side face of the unit body [ / near the motor 142 ] 141 . 
[01 05] It unites with a detector 85 (refer to drawing 2 ), and the quadrisection photodetector 1 3 1 is attached in the side face of the unit 
body 141 with this detector 85. It unites with the digital disposal circuit 149 which performs drive of the CCD array 133, processing of 
the output signal of the CCD array 133, etc., and the CCD array 133 is attached in the side face of the unit body 141 with this digital 
disposal circuit 149. It unites with the drive circuit 150 which drives this light equipment 135 for fixing, and the light equipment 135 
for fixing is attached in the side face of the unit body 141 with this drive circuit 150. The input/output port 151 which outputs and 
inputs various kinds of signals between the circuit in the optical unit 140 and the outside of the optical unit 140 is further attached in 
the side face of the unit body 141 . The optical fiber flexible cable 152 containing the optical fiber which transmits a signal using light 
is connected to this input/output port 151. 

[0106] Moreover, although not illustrated, the drive circuit which drives the drive circuit and the space optical modulator 125 which 
drive the phase space optical modulator 1 1 7 is attached in the top face of the optical unit body 141 . 

[0107] Drawing 20 shows an example of the configuration of the pickup 1 1 1 when the laser beam of three colors of red (it is hereafter 
described as R.), green (it is hereafter described as G.), and blue (it is hereafter described as B.) is made into the thing in which 
outgoing radiation is possible as a light of two or more wavelength regions and the CCD array 133 also makes light equipment 1 12 
what can detect the light of three colors of R, G, and B. 

[0108] The light equipment 1 12 in the example shown in drawing 20 is equipped with the color composition prism 161. This color 
composition prism 161 is equipped with R light incidence section 162R, G light incidence section 162G, and B light incidence section 
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162B. The amendment filters 163R, 163G, and 163B are formed in each incidence sections 162R, 162G, and 162B, respectively. Light 
equipment 1 12 is equipped with the semiconductor laser (it is hereafter described as LD.) 164R, 164G, and 164B which carries out 
outgoing radiation of R light, G light, and the B light further, respectively, and the collimator lenses 165R, 165G, and 165B which 
make light by which outgoing radiation was carried out the parallel flux of light, and carry out incidence to each incidence sections 
162R, 162G, and 162B from each LD 164R, 164G, and 164B. From each LD 164R, 164G, and 164B, through collimator lenses 165R, 
165G, and 165B and the amendment filters 163R, 163G, and 163B, incidence of R light by which outgoing radiation was carried out, 
G light, and the B light is carried out to the color composition prism 161, they are compounded by the color composition prism 161, 
and carry out incidence to ND filter 1 14. In addition, in the example shown in drawing 20 , the collimator lens 1 13 in drawing 17 is 
not formed. 

[0109] The CCD array 133 in the example shown in drawing 20 is equipped with the color-separation prism 171. This color-separation 
prism 171 is equipped with R light outgoing radiation section 172R, G light outgoing radiation section 172G, and B light outgoing 
radiation section 172B. The amendment filters 173R, 173G, and 173B are formed in each outgoing radiation sections 172R, 172G, and 
172B, respectively. The CCD array 133 has been arranged in the location which counters each outgoing radiation sections 1 72R, 
172G, and 172B further, respectively, and is equipped with CCD 174R, 174G, and 174B which picturizes R optical image, G optical 
image, and B optical image. The light from the image formation lens 132 side is decomposed into R light, G light, and B light by the 
color-separation prism 171, and incidence of this R light, G light, and the B light is carried out to CCD 174R, 174G, and 174B through 
the amendment filters 173R, 173G, and 173B, respectively. 

[0110] Next, with reference to drawing 21 thru/or drawing 23 , the slide delivery device of the optical unit 140 in the gestalt of this 
operation is explained, the part which shows a slide delivery device [ in / in the top view in which drawing 21 shows a slide delivery 
device, and drawing 22 / a quiescent state ] - a notching side elevation and drawing 23 show a slide delivery device when an optical 
unit displaces minutely - it is a notching side elevation a part. 

[0111] Two shafts 181 A and 18 IB by which the slide delivery device has been arranged in parallel along the migration direction of the 
optical unit 140, Lessons is taken from each shafts 1 81 A and 181B, two are prepared at a time, and each shafts 181 A and 181B are 
met. The movable bearing 182, It has the flat spring 183 which connects each bearing 1 82 and the optical unit 140 elastically, and the 
linear motor 1 84 for moving the optical unit 140 along with Shafts 1 81 A and 1 8 IB. 

[01 12] The linear motor 184 is equipped with the magnets 187A and 187B fixed so that a coil 185 might be countered at the inner 
circumference section of the coil 185 connected with the lower limit section of the optical unit 140, two York 186A and 186B of the 
shape of a frame arranged along the migration direction of the optical unit 1 40 so that a part may penetrate the inside of a coil 1 85, and 
York 186A and 186B. 

[0113] Here, an operation of a slide delivery device is explained. If a linear motor 1 84 is operated, the optical unit 140 will displace. 
When this variation rate is minute, as shown in drawing 23 , bearing 1 82 deforms the flat spring 1 83 between bearing 1 82 and the 
optical unit 140, without displacing. If the variation rate of the optical unit 140 crosses the predetermined range, the optical unit 140 
will be followed and bearing 182 will also be displaced. According to such a slide delivery device, when the variation rate of the 
optical unit 140 is minute, bearing 182 does not displace, therefore wear by slipping of bearing 182 can be prevented. Consequently, it 
becomes possible to drive the optical unit 140 and to perform a tracking servo with a linear motor 1 84, securing the endurance and 
dependability of a slide delivery device. In addition, seeking is also performed by the slide delivery device. 
[0114] The actuator 124 held the objective lens 123 and is equipped with the body 1 82 of an actuator of the shape of a pivotable 
cylindrical shape centering on the shaft 181. Two holes 183 are formed in this body 182 of an actuator in parallel with a shaft 181. The 
coil 1 84 for focuses is formed in the periphery section of the body 182 of an actuator. Furthermore, the coil for access within a visual 
field which is not illustrated is prepared in a part of periphery of this coil 184 for focuses. The actuator 124 is further equipped with 
the magnet 1 85 inserted in each hole 1 83, and the magnet which has been arranged so that the coil for access within a visual field may 
be countered and which is not illustrated. In the quiescent state of an actuator 124, the objective lens 123 is arranged so that the line 
which ties the core and shaft 181 of an objective lens 123 may turn to the direction of a truck. 

[0115] Next, with reference to drawing 24 thru/or drawing 27 , the approach of positioning (servo) of the reference beam to the data 
area of the optical information record medium 1 in the gestalt of this operation and information light is explained. The actuator 124 in 
the gestalt of this operation can move an objective lens 123 now in the thickness direction and the direction of a truck of the optical 
information record medium 1 . 

[0116] Drawing 24 (a) - (c) shows the actuation for which an objective lens 123 is moved in the direction of a truck of the optical 
information record medium 1 with an actuator 124. The actuator 124 is in the condition which showed in (b) in the quiescent state. An 
actuator 1 24 changes from the condition (b) Shown to the condition which showed in (a) or (c) by energizing in the coil for access 
within a visual field which is not illustrated. Thus, the actuation which moves an objective lens 123 in the direction of a truck of the 
optical information record medium 1 is called access within a visual field in the gestalt of this operation. 

[0117] Drawing 25 shows the migration direction by seeking of an objective lens 123, and the direction of access within a visual field. 
In drawing 25 , a sign 191 expresses the migration direction by seeking of an objective lens 123, and the sign 192 expresses the 
migration direction by access within a visual field of an objective lens 123. Moreover, a sign 193 expresses the locus of the core of the 
objective lens 123 at the time of using together migration by seeking, and access within a visual field. In access within a visual field, 
the about 2mm thing for which the core of an objective lens 1 23 is moved is possible. 

[0118] With the gestalt of this operation, positioning (servo) of a reference beam and information light is performed to the data area of 
the optical information record medium 1 using access within a visual field. Drawing 26 is an explanatory view for explaining this 
positioning. The groove 201 is not formed in the data area 7, although the groove 201 is formed in the address servo area 6 for every 
truck in the optical information record medium 1 in the gestalt of this operation as shown in drawing 26 (a). Moreover, while being 
used for playback of a clock, the pit train 202 showing which [ of the both ends of a data area 7 ] is adjoined (in the gestalt of this 
operation, it is called a polarity.) is formed in the edge of the address servo area 6. 

[0119] Setting to drawing 26 (b), a sign 203 expresses the locus of the core of the objective lens 123 at the time of record or playback. 
With the gestalt of this operation, when carrying out multiplex record of the information by phase-encoding multiplex at a data area 7, 
or in case the information by which multiplex record was carried out is reproduced to a data area 7 As the core of an objective lens 123 
was shown in drawing 26 (b), without making it stop within a data area 7 The core of an objective lens 123 is moved using access 
within a visual field so that it may reciprocate within the section when the core of an objective lens 123 includes a part of data area 7 
and address servo area 6 of the both sides. And while reproducing a clock using the pit train 202, a polarity is judged, and in the 
section 204 in the address servo area 6, a focus servo and a tracking servo are performed using a groove 201 . Within the section 205 
containing the data area 7 during the section 204,204, a tracking servo is not performed but the condition at the time of section 204 
passage is held. It is determined that the location of the clinch in migration of the core of an objective lens 123 will turn into a fixed 
location based on the reproduced clock. Moreover, information is determined that the location which carries out multiplex record will 
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also turn into a fixed location based on the reproduced clock in a data area 7. In drawing 26 (b), a sign 206 expresses the gate signal 
which shows the timing of record or playback. The time of high (H) level expresses that it is the timing of record or playback with this 
gate signal. In order to carry out multiplex record of the information in the fixed part in a data area 7, for example, when a gate signal 
is high-level, what is necessary is just made to make the output of light equipment 1 12 into the high power for record alternatively. 
Moreover, when a gate signal is high-level, it is made to carry out outgoing radiation of the light from light equipment 1 12, or the 
CCD array 133 has electronic shutter ability alternatively, in order to reproduce the information by which multiplex record was carried 
out in the fixed part in a data area 7 for example, and a gate signal is high-level, to use electronic shutter ability and what is necessary 
is just made to capture an image. 

[0120] Even when performing comparatively long time amount, record, and playback in the same part of the optical information 
record medium 1 by performing positioning of a reference beam and information light by the above approaches, it can prevent that the 
location which performs record and playback shifts. Moreover, even if the optical information record medium 1 is rotating, record and 
playback can be performed in the same situation so that rotation of the optical information record medium 1 may be followed, and it 
becomes possible in the same part of the optical information record medium 1 to perform comparatively long time amount, record, and 
playback as the optical information record medium 1 is standing it still by performing access within a visual field. Moreover, if the 
technique of performing positioning of a reference beam and information light using access within a visual field as mentioned above is 
used, not only the optical disk-like information record medium 1 but when using the optical information record medium of other 
gestalten, such as the shape of a card, it will become possible to perform positioning of a reference beam and information light easily. 
[0121] Drawing 27 uses together migration by seeking, and access within a visual field, and expresses an example of the locus of the 
core of the objective lens 123 at the time of accessing two or more [ in the optical information record medium 1 ]. In this drawing, the 
part which the straight line of a lengthwise direction expresses seeking, and a lateral straight line expresses migration in other parts of 
the direction of a truck, and is reciprocating within the short section expresses the part which is performing record or playback. 
[0122] Next, with reference to drawing 28 and drawing 29 , an example of the cartridge which contains the optical information record 
medium 1 is explained. It is the top view of the cartridge in the condition that drawing 28 opened the top view of a cartridge and 
drawing 29 opened the shutter. The cartridge 21 1 in this example has the window part 212 which makes some optical information 
record media 1 contained inside expose, and the shutter 213 which open and close this window part 212. The shutter 213 is energized 
in the direction which closes a window part 212, and at the time, as shown in drawing 28 , the window part 212 is closed, but when an 
optical information record regenerative apparatus is equipped with a cartridge 21 1, it is usually moved in the direction in which a 
window part 212 is opened as shown in drawing 29 by the optical information record regenerative apparatus. 
[0123] Next, with reference to drawing 30 thru/or drawing 34 , the example of arrangement of the optical unit 140 in the case of 
forming two or more pickup 1 1 1 in one optical information record regenerative apparatus is explained. 

[0124] Drawing 30 shows the example which has arranged two optical units 140A and HOB so that one side of the optical information 
record medium 1 may be countered. Optical unit 140A is the thing of the same gestalt (henceforth A type) as the optical unit 140 
shown in drawing 21 . On the other hand, optical unit 140B is the thing of a gestalt (henceforth B type) symmetrical with a field as the 
optical unit 140 shown in drawing 21 . Two optical units 140A and 140B are arranged in the location which counters the optical 
information record medium 1 exposed from the window part 2 1 2 of a cartridge 211. Moreover, the slide delivery device of each 
optical units 140A and 140B is arranged so that the core of the objective lens 123 of each optical units 140A and 140B may move 
along with the line passing through the core of the optical information record medium 1 , respectively. 

[0125] Drawing 3 1 arranges two optical units, respectively so that each side of the optical information record medium 1 may be 
countered, and it shows the example which prepared a total of four optical units. Drawing 32 is the A-A' line sectional view of drawing 
31 , and drawing 33 is the B-B' line sectional view of drawing 31 . In this example, two optical units 140 A and HOB are arranged, and 
two optical units HOC and HOD are arranged so that the field (front face in drawing 3 1 ) of another side of the optical information 
record medium 1 may be countered, so that one field (rear face in drawing 3 1 ) of the optical information record medium 1 may be 
countered. Optical unit HOC is an A type thing, and optical unit HOD is a B type thing. 

[0 1 26] The conditions of arrangement of the optical units 1 40 A and HOB and the slide delivery device of those and arrangement of 
the optical units HOC and HOD and the slide delivery device of those are as having explained using drawing 30 . In addition, in order 
to use effectively four optical units HO A, HOB, HOC, and HOD, it is necessary to use the thing in which record of the information 
from both sides and playback are possible as an optical information record medium 1. 

[0127] Drawing 34 arranges eight optical units, respectively so that each field of the optical information record medium 1 may be 
countered, and it shows the example which prepared a total of 16 optical units. In this example, eight optical units 1401-1408 are 
arranged, and eight optical units 1409-14016 are arranged so that the field (rear face in drawing 34 ) of another side of the optical 
information record medium 1 may be countered, so that one field (front face in drawing 34 ) of the optical information record medium 
1 may be countered. The optical units 1401, 1403, 1405, 1407, 14010, 14012, 14014, and 14016 are A type things. The optical units 
1402, 1404, 1406, 1408, 1409, 1401 1, 14013, and 14015 are B type things. The slide delivery device of each optical unit is arranged so 
that the core of the objective lens 123 of each optical unit may move along with the line passing through the core of the optical 
information record medium 1 , respectively. In addition, in order to use 1 6 optical units effectively, it is not contained by the cartridge 
and it is necessary to use the optical information record medium 1 in which record of the information from both sides and playback are 
possible. 

[0128] By the way, in the system containing the optical information record regenerative apparatus and the optical information record 
medium 1 concerning the gestalt of this operation, it is possible to record a lot of information on the optical information record 
medium 1 extraordinarily, and such a system fits the application which records the continuous huge information. However, in the 
system used for such an application, while recording the continuous huge information, supposing it cannot perform informational 
playback, it will become the system which is very hard to use. 

[0 1 29] Then, as shown in drawing 30 thru/or drawing 34 , for example, by forming two or more pickup 1 1 1 in one optical information 
record regenerative apparatus One optical information record medium 1 is used. Perform informational record and playback to 
coincidence, or It can become possible to perform record and playback to coincidence by two or more pickup 1 1 1 , the engine 
performance of record or playback can be raised, and the system which is easy to use also in the application which records the huge 
information which continued especially can be constituted. Moreover, when retrieving the information on desired out of a lot of 
information by forming two or more pickup 1 1 1 in one optical information record regenerative apparatus, compared with the case 
where it has only one pickup 1 1 1, the engine performance can be raised by leaps and bounds. 

[0130] Next, with reference to drawing 35 thru/or drawing 46 , the example of the concrete structure of the optical information record 
medium 1 in the gestalt of this operation is explained. 

[0131] The optical information record medium 1 in the gestalt of this operation has the 1st information layer (hologram layer) on 
which information is recorded by holography, and the 2nd information layer on which the information and address information for a 
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servo are recorded by the embossing pit etc. And it is necessary to form the interference region of the reference beam for record, and 
information light in a certain amount of magnitude in the 1 st information layer, completing a reference beam so that it may become a 
minor diameter most in the 2nd information layer. Therefore, with the gestalt of this operation, the gap (gap) of a certain amount of 
magnitude is formed between the 1st information layer and the 2nd information layer. By this, a reference beam is completed so that it 
may become a minor diameter most in the 2nd information layer, and it becomes possible to form the interference region of the 
reference beam for record, and information light in sufficient magnitude in the 1st information layer, making refreshable information 
recorded on the 2nd information layer. The optical information record medium 1 in the gestalt of this operation can be divided into an 
air gap type and a transparence substrate gap type by the formation approach of this gap. 

[0 1 32] Drawing 35 thru/or drawing 37 show the optical air gap type information record medium 1 , drawing 35 is the sectional view of 
the one half of the optical information record medium 1, drawing 36 is the decomposition perspective view of the one half of the 
optical information record medium 1, and drawing 37 is the perspective view of the one half of the optical information record medium 
1. This optical information record medium 1 is equipped with the hologram layer 225 joined to the periphery spacer 223 and the inner 
circumference spacer 224 which separate the reflective substrate 221 with which one field is a reflector, the transparence substrate 222 
arranged so that the reflector of this reflective substrate 22 1 may be countered, and the reflective substrate 22 1 and the transparence 
substrate 222 at the predetermined spacing by the field by the side of the reflective substrate 221 in the transparence substrate 222. The 
air gap of predetermined thickness is formed between the reflector of the reflective substrate 221 , and the hologram layer 225. The 
hologram layer 225 turns into the 1st information layer. PURJGURUBU is formed in the reflector of the reflective substrate 221 , and 
this reflector serves as the 2nd information layer. 

[0133] Drawing 38 thru/or drawing 40 show the optical transparence substrate gap type information record medium 1, drawing 38 is 
the sectional view of the one half of the optical information record medium 1. drawing 39 is the decomposition perspective view of the 
one half of the optical information record medium 1, and drawing 40 is the perspective view of the one half of the optical information 
record medium 1 . The laminating of the transparence substrate 23 1 , the hologram layer 232 used as the 1 st information layer, and the 
transparence substrate 233 is carried out to this order, and this optical information record medium 1 is constituted. In the hologram 
layer 232 in the transparence substrate 231 , while PURIGURUBU is formed, the reflective film 234 is formed in the field of the 
opposite side. The field of the opposite side serves as the 2nd information layer in the hologram layer 232 in this transparence 
substrate 23 1 . Between this 2nd information layer and the hologram layer 232, the gap of the predetermined thickness by the 
transparence substrate 23 1 is formed. The transparence substrate 233 is thin compared with the transparence substrate 23 1 . 
[0134] Moreover, the optical information record medium 1 in the gestalt of this operation can be divided into an one side type and a 
double-sided type. 

[0135] Drawing 41 thru/or drawing 43 show the optical one side type information record medium 1 , and the sectional view of the 
optical information record medium 1 of a type whose thickness of drawing 41 is 1.2mm, and drawing 42 are explanatory views in 
which thickness shows the method of an exposure of the reference beam [ as opposed to the optical one side type information record 
medium 1 in the sectional view of the optical information record medium 1 of a type which is 0.6mm, and drawing 43 ] for record, and 
information light. The optical information record medium 1 shown in drawing 41 and drawing 42 has structure shown in drawing 38 . 
However, as for the optical information record medium 1 which showed the optical information record medium 1 shown in drawing 41 
to drawing 42 by the thickness of the sum total of the transparence substrate 23 1 , the hologram layer 232, and the transparence 
substrate 233 being 1.2mm, the thickness of the sum total of the transparence substrate 231, the hologram layer 232, and the 
transparence substrate 233 is 0.6mm. 

[0136] It converges so that it may become a minor diameter most in the field in which PURIGURUBU is formed, and the reference 
beam 241 for record irradiated by the optical information record medium 1 from an objective lens 123 converges the information light 
242 irradiated by the optical information record medium 1 from an objective lens 123 so that it may become a minor diameter from the 
hologram layer 232 most by the near side. Consequently, in the hologram layer 232, the interference region 243 by the reference beam 

241 for record and the information light 242 is formed. 

[0137] In addition, although the transparence substrate gap type showed the optical one side type information record medium 1 to 
drawing 41 and drawing 42 , the optical one side type information record medium 1 may consist of air gap types. In this case, it is 
made for the thickness of the sum total of the transparence substrate 222, the hologram layer 225, and an air gap to be set to 1. 2mm or 
0.6mm. 

[0138] Drawing 44 thru/or drawing 46 show the optical double-sided type information record medium 1 , and drawing 44 is the 
explanatory view showing the method of an exposure of the reference beam [ as opposed to / as opposed to / in the sectional view of 
the optical transparence substrate gap type information record medium 1 , and drawing 45 / the sectional view of the optical air gap 
type information record medium 1 / the optical double-sided type information record medium 1 in drawing 46 ] for record, and 
information light. The optical information record medium 1 shown in drawing 44 has the structure where the optical information 
record medium of two sheets of the one side type shown in drawing 42 was made to rival by reflective film 234 comrades. Moreover, 
the optical information record medium 1 shown in drawing 45 has the structure where the optical information record medium of two 
sheets of the one side type shown in drawing 35 was made to rival by reflective substrate 221 comrades. In addition, in the optical 
information record medium 1 shown in drawing 45 , the thickness of the sum total of the transparence substrate 222 of one side, the 
hologram layer 225, and an air gap is 0.6mm. 

[0139] It converges so that it may become a minor diameter most in the field in which PURIGURUBU is formed, and the reference 
beam 241 for record irradiated by the optical information record medium 1 from an objective lens 123 converges the information light 

242 irradiated by the optical information record medium 1 from an objective lens 123 so that it may become a minor diameter from the 
hologram layer 232,225 most by the near side. Consequently, in the hologram layer 232,225, the interference region 243 by the 
reference beam 241 for record and the information light 242 is formed. 

[0140] By the way, the informational record and the playback for which the optical information record regenerative apparatus in the 
gestalt of this operation used the conventional optical disk are also attained. For example, it is made to converge so that it may become 
a minor diameter in the field in which PURIGURUBU is formed in the optical disk 25 1 in the light irradiated by the optical disk 25 1 
from an objective lens 123 as it was shown in drawing 48 , when using the one side [ in which PURIGURUBU was formed in one side 
of the transparence substrate 252 as shown in drawing 47 , and the reflective film 253 was formed ] type optical disk 251, i.e., an 
information layer, most. In addition, in the optical disk 251 shown in drawing 47 , the thickness of the transparence substrate 252 is 
1 .2mm. As an optical disk of structure as shown in drawing 47 , there are CD, CD-ROM, CD-R (write-once (Write Once) type CD), 
MD (mini disc), etc. 

[0141] Moreover, it is made to converge so that it may become a minor diameter in the field in which PURIGURUBU is formed in the 
optical disk 261 in the light irradiated by the optical disk 261 from an objective lens 123 as it was shown in drawing 50 , when using 
the double-sided [ of the structure where the transparence substrate 262 of two sheets in which PURJGURUBU was formed in one side 
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as shown in drawing 49 , and the reflective film 263 was formed was made to rival by reflective film 263 comrades ] type optical disk 
261, i.e., an information layer, most. In addition, in the optical disk 261 shown in drawing 49 , the thickness of the transparence 
substrate 262 of one side is 0.6mm. As an optical disk of structure as shown in drawing 50 , there are DVD, DVD-ROM, DVD-RAM, 
an MO (optical MAG) disk, etc. 

[0142] In addition, in the optical information record medium 1 in the gestalt of this operation, the 2nd information layer can be made 
into the same gestalt also including the information layer in the conventional optical disk as shown in drawing 47 or drawing 49 , and 
the contents of the information recorded. In this case, the information recorded on the 2nd information layer becomes possible 
t reproducing by making pickup 1 1 1 into the condition at the time of a servo ]. moreover, in the information layer in the conventional 
optical disk By making the 2nd information layer into the same gestalt as the information layer in the conventional optical disk, since 
the information and address information for a servo are also recorded It becomes possible to use the information and address 
information for the servo recorded on the information layer in the conventional optical disk as it is for positioning of the information 
light for the record and playback in a hologram layer, the reference beam for record, and the reference beam for playback. Moreover, 
as for the application range of the 2nd information layer, it is large that high-speed search becomes possible by recording the directory 
information of the information recorded on the 1st information layer (hologram layer), directory management information, etc. on the 
2nd information layer (information layer in the conventional optical disk) etc. 

[0143] Next, before explaining an operation of the optical information record regenerative apparatus concerning the gestalt of this 
operation, a phase-encoding multiplex principle is explained with reference to drawing 5 1 and drawing 52 . Drawing 5 1 is the 
perspective view showing the configuration of the outline of the general record reversion system which performs phase-encoding 
multiplex. The space optical modulator 301 with which this record reversion system generates the information light 302 based on two- 
dimensional digital pattern information, The lens 303 which the information light 302 from this space optical modulator 301 is 
condensed, and is irradiated to the hologram record medium 300, The phase space optical modulator 304 with which a phase generates 
the reference beam 305 modulated spatially, and irradiates this reference beam 305 from the direction which carries out an 
abbreviation rectangular cross with the information light 302 to the hologram record medium 300, It has the lens 307 which condenses 
the playback light 306 by which outgoing radiation is carried out from the CCD array 308 and the hologram record medium 300 for 
detecting the reproduced two-dimensional digital pattern information, and irradiates on the CCD array 308. 

[0144] In the record reversion system shown in drawing 5 1 , at the time of record, the information on the subject-copy image to record 
is digitized, the signal of 0 or 1 is further arranged to two-dimensional, and two-dimensional digital partem information (henceforth 
page data) is generated. Here, multiplex record of the page data of #1 - #n shall be carried out at the same hologram record medium 
300. Moreover, two-dimensional digital pattern information (henceforth phase data) #1 - #n for phase modulations which is different 
in each page data #l-#n of every is generated. First, at the time of record of page data #1, the information light 302 spatially modulated 
by the space optical modulator 301 is generated based on page data #1 , and the hologram record medium 300 is irradiated through a 
lens 303. Based on phase data #1, with the phase space optical modulator 304, to coincidence, a phase generates the reference beam 
305 modulated spatially, and irradiates the hologram record medium 300 at it. Consequently, the interference fringe made by the 
superposition of the information light 302 and a reference beam 305 is recorded on the hologram record medium 300. Similarly 
hereafter at the time of record of page data #2 - #n It is based on page data #2 - #n, respectively. With the space optical modulator 301 
The information light 302 modulated spatially is generated, and based on phase data #2 - #n, with the phase space optical modulator 
304, a phase generates the reference beam 305 modulated spatially, and irradiates these information light 302 and a reference beam 
305 at the hologram record medium 300. Thus, multiplex record of two or more information is carried out in the same part in the 
hologram record medium 300. Thus, information calls a stack the hologram by which multiplex record was carried out In the example 
shown in drawing 51 , the hologram record medium 300 has two or more stacks (a stack 1 , a stack 2, — , Stack m, — ). 
[0145] In order to reproduce the page data of arbitration from a stack, based on the same phase data as the time of recording the page 
data, a phase should just irradiate the reference beam 305 modulated spatially at the stack. If it does so, the reference beam 305 will be 
alternatively diffracted by the interference fringe corresponding to the phase data and page data, and the playback light 306 will 
generate it by it. Incidence of this playback light 306 is carried out to the CCD array 308 through a lens 307, and the two-dimensional 
pattern of playback light is detected by the CCD array 308. And the information on a subject-copy image etc. is reproduced by 
decoding the two-dimensional pattern of the detected playback light contrary to the time of record. 

[0146] Drawing 52 shows signs that an interference fringe is formed to the hologram record medium 300, by interference of the 
information light 302 and a reference beam 305. In drawing 52 , (a) indicates signs that an interference fringe 3091 is formed to be the 
information light 3021 based on page data #1 by interference of a reference beam 3051 based on phase data #1. Similarly, signs that an 
interference fringe 3093 is formed are indicated to be the information light 3022 based on page data #2 in (b), and the information 
light 3023 based on [ the interference of a reference beam 3052 based on phase data #2 shows signs that an interference fringe 3092 is 
formed, and ] page data #3 in (c) by interference of a reference beam 3053 based on phase data #3. 

[0147] Next, at the time of a servo, at the time of record, it divides at the time of playback and an operation of the optical information 
record regenerative apparatus concerning the gestalt of this operation is explained in order. 

[0148] First, the operation at the time of a servo is explained with reference to drawing 53 and drawing 54 . Drawin g 53 is the 
explanatory view showing the condition of the pickup 1 1 1 at the time of a servo. As for the space optical modulator 125, all pixels are 
made into a cut off state at the time of a servo. The phase space optical modulator 1 1 7 is set up so that all the light that passes each 
pixel may become the same phase. The output of the outgoing radiation light of light equipment 1 12 is set as the low-power output for 
playback. In addition, a controller 90 is considered as the above-mentioned setup, while the timing to which the outgoing radiation 
light of an objective lens 123 passes through the address servo area 6 is predicted based on the basic clock reproduced from the 
regenerative signal RF and the outgoing radiation light of an objective lens 123 passes through the address servo area 6. 
[0149] By the collimator lens 1 13, light by which outgoing radiation was carried out from light equipment 1 12 is made into the 
parallel flux of light, and it passes ND filter 114 and the optical element 1 15 for rotatory polarization in order, and they carry out 
incidence to a polarization beam splitter 1 16. It is reflected by polarization beam splitter side 1 16a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 125. P 
polarization component of the light which carried out incidence to the polarization beam splitter 1 16 penetrates polarization beam 
splitter side 1 16a, passes the phase space optical modulator 1 17, and it carries out incidence to a beam splitter 1 18. It is reflected by 
beam splitter side 1 18a, and a part of light which carried out incidence to the beam splitter 1 18 passes a polarization beam splitter 120, 
and it carries out incidence to 2 division rotatory-polarization plate 121. Here, the light which passed rotatory-polarization plate 121R 
of 2 division rotatory-polarization plate 121 turns into B polarization, and the light which passed rotatory-polarization plate 121L turns 
into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, and the light which passed 2 
division rotatory-polarization plate 121 is irradiated by the information record medium 1 so that it may converge on PURJGURUBU 
which is in a back side rather than the hologram layer in the optical information record medium 1 . It is reflected on PURIGURUBU, 
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the pit formed on PURIGURUBU becomes irregular in that case, and this light returns to an objective lens 123 side. In addition, the 
starting mirror 122 is omitted in drawing S3 . 

[0150] Return light from the information record medium I is made into the parallel flux of light with an objective lens 123, passes 2 
division rotatory-polarization plate 121 , and turns into S polarization. It is reflected by polarization beam splitter side 120a of a 
polarization beam splitter 120, and incidence of this return light is carried out to a beam splitter 127, and after a part penetrates beam 
splitter side 127a and passes a convex lens 129 and a cylindrical lens 130 in order, it is detected by the quadrisection photodetector 
131. And while focal error signal FE, the tracking error signal TE, and a regenerative signal RF are generated by the detector 85 and a 
focus servo and a tracking servo are performed based on these signals based on the output of this quadrisection photodetector 131 , 
playback of a basic clock and distinction of the address are performed. 

[0151] Moreover, incidence of a part of light which carried out incidence to the beam splitter 1 18 is carried out to a photodetector 119, 
and Signal APCref is generated by the APC circuit 146 based on the output signal of this photodetector 119. And APC is performed so 
that the quantity of light of the light irradiated by the optical information record medium 1 may become fixed based on this signal 
APCref. The drive circuit 148 drives a motor 142 and, specifically, adjusts the optical element 1 15 for rotatory polarization so that 
Signal APCref may become equal to a predetermined value. Or at the time of a servo, the optical element 1 1 5 for rotatory polarization 
is set up, the output of light equipment 1 1 2 is adjusted to it, and it may be made to perform APC at it so that the light which passed the 
optical element 1 15 for rotatory polarization may serve as only P polarization component. When the light sensing portion of a 
photodetector 1 19 is divided into two or more fields and the phase space optical modulator 1 17 can also adjust the amount of 
transmitted lights, the amount of transmitted lights for every pixel in the phase space optical modulator 1 17 is adjusted, and you may 
make it adjust based on the output signal for every light sensing portion of a photodetector 1 19, so that the luminous-intensity 
distribution irradiated by the optical information record medium 1 may become homogeneity. 

[0152] In addition, in a setup at the time of the above-mentioned servo, the configuration of pickup 1 1 1 becomes being the same as 
that of the configuration of pickup of for [ to the usual optical disk / record and for playback ]. Therefore, the optical information 
record regenerative apparatus in the gestalt of this operation can also perform record and playback using the usual optical disk. 
[01 53] Drawing 54 is the explanatory view showing the condition of light [ / near / in case the optical information record regenerative 
apparatus concerning the gestalt of this operation performs record and playback using the usual optical disk / the optical disk ]. In 
addition, in this drawing, the double-sided type optical disk 261 is mentioned as an example of the usual optical disk. In this optical 
disk 261, PURJGURUBU 265 is formed in the field by the side of the reflective film 263 in the transparence substrate 262, an optical 
disk 26rirradiates, the pit formed on PURIGURUBU 265 becomes irregular, and the light from an objective lens 123 side returns to 
an objective lens 123 side so that it may converge on PURIGURUBU 265. 

[0154] Next, the operation at the time of record is explained with reference to drawing 55 thru/or drawing 57 . The explanatory view 
showing the condition of the pickup 1 1 1 of drawing 55 at the time of record, drawing 56 , and drawing 57 are the explanatory views 
showing the condition of the light near the optical information record medium 1 at the time of record, respectively. In addition, below, 
as shown in drawing 56 , taking the case of the case where an air gap type thing is used, it explains as an optical information record 
medium 1. 

[0155] At the time of record, the space optical modulator 125 chooses a transparency condition (henceforth ON), and a cut off state 
(henceforth OFF) for every pixel according to the information to record, modulates the passing light spatially and generates 
information light. The phase space optical modulator 1 17 generates the reference beam for record which modulates the phase of light 
spatially and by which the phase of light was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) 
alternatively on the basis of a predetermined phase for every pixel according to a predetermined modulation pattern. 
[0156] With the gestalt of this operation, as already explained, in case multiplex record of the information is carried out by phase- 
encoding multiplex, the core of an objective lens 1 23 is moved to a data area 7 using access within a visual field so that it may 
reciprocate within the section when the core of an objective lens 123 includes a part of data area 7 and address servo area 6 of the both 
sides. When the core of an objective lens 123 comes to the position in a data area 7, the output of light equipment 1 12 is alternatively 
made into the high power for record. 

[0157] By the collimator lens 1 13, light by which outgoing radiation was carried out from light equipment 1 12 is made into the 
parallel flux of light, and it passes ND filter 1 14 and the optical element 1 15 for rotatory polarization in order, and they carry out 
incidence to a polarization beam splitter 1 16. P polarization component of the light which carried out incidence to the polarization 
beam splitter 1 16 penetrates polarization beam splitter side 1 16a, passes the phase space optical modulator 1 17, and in that case, the 
phase of light is modulated spatially and it serves as a reference beam for record. Incidence of this reference beam for record is carried 
out to a beam splitter 1 1 8. It is reflected by beam splitter side 1 1 8a, and a part of reference beam for record which carried out 
incidence to the beam splitter 1 1 8 passes a polarization beam splitter 120, and it carries out incidence to 2 division rotatory- 
polarization plate 121. Here, the reference beam for record which passed rotatory-polarization plate 121R of 2 division rotatory- 
polarization plate 121 turns into B polarization, and the reference beam for record which passed rotatory-polarization plate 121L turns 
into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, and the reference beam for 
record which passed 2 division rotatory-polarization plate 121 is irradiated by the optical information record medium 1 so that it may 
converge by the back side rather than the hologram layer 225 in the optical information record medium 1. In addition, the starting 
mirror 1 22 is omitted in drawing 55 . 

[0158] On the other hand, it is reflected by polarization beam splitter side 1 16a, the space optical modulator 125 is passed, it becomes 
irregular spatially according to the information recorded in that case, and S polarization component of the light which carried out 
incidence to the polarization beam splitter 1 16 serves as information light. Incidence of this information light is carried out to a beam 
splitter 1 27. It is reflected by beam splitter side 1 27a, and is reflected by beam splitter side 1 20a of a polarization beam splitter 1 20, 
and incidence of a part of information light which carried out incidence to the beam splitter 1 27 is carried out to 2 division rotatory- 
polarization plate 121. Here, the information light which passed rotatory-polarization plate 121R of 2 division rotatory-polarization 
plate 121 turns into A polarization, and the information light which passed rotatory-polarization plate 121L turns into B polarization. It 
is reflected by the starting mirror 122 and condensed with an objective lens 123, and once converging and being spread in a near side, 
rather than the hologram layer 225 in the optical information record medium 1 , the information light which passed 2 division rotatory- 
polarization plate 121 is irradiated by the optical information record medium 1 so that the hologram layer 225 may be passed. 
[0159] Consequently, as shown in drawing 56 , in the hologram layer 225, the interference region 3 13 by the reference beam 311 for 
record and the information light 3 12 is formed. This interference region 3 13 makes a slack-like gestalt. In addition, as shown in 
drawing 55 , the convergence location of information light can be adjusted by adjusting the location 310 of a convex lens 126, and, 
thereby, the magnitude of an interference region 313 can be adjusted. . 

[0160] As shown in drawing 57 , within the hologram layer 225 Reference beam 3 1 1 A for record of A polarization which passed 
rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121, Reference beam 31 IB for record of B polarization which 
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information light 3 12 A of A polarization which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 
interfered, and passed rotatory-polarization plate 121 R of 2 division rotatory-polarization plate 121, Information light 31 2B of B 
polarization which passed rotatory-polarization plate 121 L of 2 division rotatory-polarization plate 121 interferes, and these 
interference patterns are recorded in volume in the hologram layer 225. 

[0161 ] Moreover, multiplex record of two or more information can be carried out in the same part of the hologram layer 225 by 
[ which are recorded ] changing the modulation pattern of the phase of the reference beam for record for every information. 
[0162] By the way, as shown in drawing 55 , incidence of a part of reference beam for record which carried out incidence to the beam 
splitter 1 1 8 is carried out to a photodetector 1 1 9, and Signal APCref is generated by the APC circuit 1 46 based on the output signal of 
this photodetector 1 19. Moreover, incidence of a part of information light which carried out incidence to the beam splitter 127 is 
carried out to a photodetector 128, and Signal APCobj is generated by the APC circuit 147 based on the output signal of this 
photodetector 128. And APC is performed so that the ratio of the reference beam for record irradiated by the optical information 
record medium 1 and information luminous intensity may serve as optimal value based on these signals APCref and APCobj. The 
drive circuit 148 drives a motor 142 and, specifically, adjusts the optical element 115 for rotatory polarization so that Signals APCref 
and APCobj may be compared and these may serve as a desired ratio. When the light sensing portion of a photodetector 1 19 is divided 
into two or more fields and the phase space optical modulator 1 17 can also adjust the amount of transmitted lights, the amount of 
transmitted lights for every pixel in the phase space optical modulator 1 1 7 is adjusted, and you may make it adjust based on the output 
signal for every light sensing portion of a photodetector 1 19, so that the intensity distribution of the reference beam for record 
irradiated by the optical information record medium 1 may become homogeneity. When similarly the light sensing portion of a 
photodetector 128 is divided into two or more fields and the space optical modulator 125 can also adjust the amount of transmitted 
lights, the amount of transmitted lights for every pixel in the space optical modulator 125 is adjusted, and you may make it adjust 
based on the output signal for every light sensing portion of a photodetector 128, so that the information luminous-intensity 
distribution irradiated by the optical information record medium 1 may become homogeneity. 

[0163] Moreover, with the gestalt of this operation, based on the sum of Signals APCref and APCobj, APC is performed so that the 
reinforcement of the sum total of the reference beam for record and information light may serve as optimal value. As an approach of 
controlling the reinforcement of the sum total of the reference beam for record, and information light, there is control of the time 
profile of control of the peak value of the output of light equipment 1 12, the outgoing radiation pulse width in the case of carrying out 
outgoing radiation of the light in pulse, and outgoing radiation luminous intensity etc. 

[0164] Next, the operation at the time of fixing is explained with reference to drawing 58 and drawing 59 . The explanatory view and 
drawing 59 which show the condition of the pickup 1 1 1 of drawing 58 at the time of fixing are the explanatory view showing the 
condition of the light near the optical information record medium 1 at the time of fixing. As for the space optical modulator 125, all 
pixels are made into a cut off state at the time of fixing. The phase space optical modulator 1 1 7 is set up so that all the light that passes 
each pixel may become the same phase. From light equipment 112, outgoing radiation of the light is not carried out, but outgoing 
radiation of the ultraviolet radiation of S polarization for fixing is carried out from the light equipment 135 for fixing. 
[0165] By the collimator lens 134, light by which outgoing radiation was carried out from the light equipment 135 for fixing is made 
into the parallel flux of light, and carries out incidence to a polarization beam splitter 1 16, and it is reflected by polarization beam 
splitter side 1 16a, and it passes the phase space optical modulator 117, and it carries out incidence to a beam splitter 1 18. It is reflected 
by beam splitter side 1 1 8a, and a part of light which carried out incidence to the beam splitter 1 1 8 passes a polarization beam splitter 
120, and it carries out incidence to 2 division rotatory-polarization plate 121. Here, the light which passed rotatory-polarization plate 
121R of 2 division rotatory-polarization plate 121 turns into B polarization, and the light which passed rotatory-polarization plate 
121 L turns into A polarization. It is reflected by the starting mirror 122 and condensed with an objective lens 123, and the light which 
passed 2 division rotatory-polarization plate 121 is irradiated by the information record medium 1 so that it may converge on 
PURIGURUBU which is in a back side rather than the hologram layer 225 in the optical information record medium 1 . And this light 
is fixed to the interference pattern currently formed in the interference region 3 13 in the hologram layer 225. In addition, the starting 
mirror 1 22 is omitted in drawing 58 . 

[0166] In addition, positioning (servo) of the light for fixing to the optical information record medium 1 can be performed like 
positioning of the reference beam for record at the time of record, and information light. 

[0167] Moreover, incidence of a part of light for fixing which carried out incidence to the beam splitter 1 1 8 is carried out to a 
photodetector 1 19, and Signal APCref is generated by the APC circuit 146 based on the output signal of this photodetector 1 19. And 
APC is performed so that the quantity of light of the light for fixing irradiated by the optical information record medium 1 may 
become fixed based on this signal APCref. Specifically, the output of the light equipment 135 for fixing is adjusted so that Signal 
APCref may become equal to a predetermined value. When the light sensing portion of a photodetector 1 19 is divided into two or 
more fields and the phase space optical modulator 1 17 can also adjust the amount of transmitted lights, the amount of transmitted 
lights for every pixel in the phase space optical modulator 1 17 is adjusted, and you may make it adjust based on the output signal for 
every light sensing portion of a photodetector 1 19, so that the luminous-intensity distribution for fixing irradiated by the optical 
information record medium 1 may become homogeneity. 

[0168] Next, the operation at the time of playback is explained with reference to drawing 60 thru/or drawing 62 . The explanatory 
view showing the condition of the pickup 1 1 1 of drawing 60 at the time of playback, drawing 61 , and drawing 62 are the explanatory 
views showing the condition of the light near the optical information record medium 1 at the time of playback, respectively. 
[0169] As for the space optical modulator 125, all pixels are made into a cut off state at the time of playback. The phase space optical 
modulator 117 generates the reference beam for playback which modulates the phase of light spatially and by which the phase of light 
was modulated spatially to the passing light by giving phase contrast 0 (rad) or pi (rad) alternatively on the basis of a predetermined 
phase for every pixel according to a predetermined modulation pattern. Here, let the modulation patterns of the phase of the reference 
beam for playback be the modulation pattern of the phase of the reference beam for record at the time of record of the information 
which it is going to reproduce, and a pattern symmetrical with a point to the core of the phase space optical modulator 1 1 7 in this 
example. 

[0170] By the collimator lens 113, light by which outgoing radiation was carried out from light equipment 1 12 is made into the 
parallel flux of light, and it passes ND filter 1 14 and the optical element 1 15 for rotatory polarization in order, and they carry out 
incidence to a polarization beam splitter 1 16. It is reflected by polarization beam splitter side 1 16a, and S polarization component of 
the light which carried out incidence to the polarization beam splitter 1 16 is intercepted by the space optical modulator 125. P 
polarization component of the light which carried out incidence to the polarization beam splitter 1 16 penetrates polarization beam 
splitter side 1 16a, passes the phase space optical modulator 1 17, and in that case, the phase of light is modulated spatially and it serves 
as a reference beam for playback. Incidence of this reference beam for playback is carried out to a beam splitter 1 18. It is reflected by 
beam splitter side 1 1 8a, and a part of reference beam for playback which carried out incidence to the beam splitter 1 1 8 passes a 
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polarization beam splitter 120, and it carries out incidence to 2 division rotatory-polarization plate 121. Here, the reference beam for 
playback which passed rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 turns into B polarization, and the 
reference beam for playback which passed rotatory-polarization plate 1 21 L turns into A polarization. It is reflected by the starting 
mirror 122 and condensed with an objective lens 123, and the reference beam for playback which passed 2 division rotatory- 
polarization plate 121 is irradiated by the optical information record medium 1 so that it may converge by the back side rather than the 
hologram layer 225 in the optical information record medium 1. In addition, the starting mirror 122 is omitted in drawing 60 . 
[0171] In addition, positioning (servo) of the reference beam for playback to the optical information record medium 1 can be 
performed like positioning of the reference beam for record at the time of record, and information light. 

[0172] As shown in drawing 62 , reference beam 31 5B for playback of B polarization which passed rotatory-polarization plate 121R 
of 2 division rotatory-polarization plate 121 passes the hologram layer 225, and it reflects in the reflector in the convergence location 
by the side of the back of the hologram layer 225, and it passes the hologram layer 225 again. At this time, reference beam 3 15B for 
playback after reflecting in a reflector passes through the part where reference beam 3 1 1 A for record was irradiated in the interference 
region 3 13 at the time of record, and has become the light of the same modulation pattern as reference beam 3 1 1 A for record. 
Therefore, playback light 3I6B corresponding to information light 312A at the time of record occurs from an interference region 313 
by this reference beam 315B for playback. This playback light 31 6B advances to an objective lens 123 side. 
[0173] Similarly, reference beam 3 15 A for playback of A polarization which passed rotatory-polarization plate 121L of 2 division 
rotatory-polarization plate 121 passes the hologram layer 225, and it reflects in the reflector in the convergence location by the side of 
the back of the hologram layer 225, and it passes the hologram layer 225 again. At this time, reference beam 3 1 5 A for playback after 
reflecting in a reflector passes through the part where reference beam 3 1 1 B for record was irradiated in the interference region 3 1 3 at 
the time of record, and has become the light of the same modulation pattern as reference beam 31 IB for record. Therefore, playback 
light 3 1 6 A corresponding to information light 3 1 2B at the time of record occurs from an interference region 3 13 by this reference 
beam 3 15A for playback. This playback light 3 1 6A advances to an objective lens 123 side. 

[0174] After playback light 316B of B polarization passes an objective lens 123, it passes rotatory-polarization plate 121R of 2 
division rotatory-polarization plate 121, and becomes the light of P polarization. After playback light 316A of A polarization passes an 
objective lens 123, it passes rotatory-polarization plate 121L of 2 division rotatory-polarization plate 121, and becomes the light of P 
polarization. Incidence of the playback light which passed 2 division rotatory-polarization plate 121 is carried out to a polarization 
beam splitter 120, and it penetrates polarization beam splitter side 120a, and it carries out incidence to a beam splitter 1 18. A part of 
playback light which carried out incidence to the beam splitter 1 1 8 penetrates beam splitter side 1 1 8a, it passes the image formation 
lens 132, and it carries out incidence to the CCD array 133. In addition, as shown in drawing 60 , the image formation condition of the 
playback light to the CCD array 133 can be adjusted by adjusting the location of the image formation lens 132. 

[0175] On the CCD array 133, image formation of the pattern of ON by the space optical modulator 125 at the time of record and OFF 
is carried out, and information is reproduced by detecting this pattern. In addition, when the modulation pattern of the reference beam 
for record is changed and multiplex record of two or more information is carried out at the hologram layer 225, only the information 
corresponding to the reference beam for record of the modulation pattern of the reference beam for playback and a modulation pattern 
symmetrical with a point is reproduced among two or more information. 

[0176] Moreover, incidence of a part of reference beam for playback which carried out incidence to the beam splitter 1 18 is carried out 
to a photodetector 1 19, and Signal APCref is generated by the APC circuit 146 based on the output signal of this photodetector 1 19. 
And APC is performed so that the quantity of light of the reference beam for playback irradiated by the optical information record 
medium 1 may become fixed based on this signal APCref. The drive circuit 148 drives a motor 142 and, specifically, adjusts the 
optical element 1 1 5 for rotatory polarization so that Signal APCref may become equal to a predetermined value. Or at the time of 
playback, the optical element 1 15 for rotatory polarization is set up, the output of light equipment 1 12 is adjusted to it, and it may be 
made to perform APC at it so that the light which passed the optical element 1 1 5 for rotatory polarization may serve as only P 
polarization component. When the light sensing portion of a photodetector 1 19 is divided into two or more fields and the phase space 
optica! modulator 1 17 can also adjust the amount of transmitted lights, the amount of transmitted lights for every pixel in the phase 
space optical modulator 1 17 is adjusted, and you may make it adjust based on the output signal for every light sensing portion of a 
photodetector 1 1 9, so that the intensity distribution of the reference beam for playback irradiated by the optical information record 
medium 1 may become homogeneity. 

[0177] In the gestalt of this operation, the CCD array 133 also uses what can detect the light of three colors of R, G, and B for the laser 
beam of three colors of R, G, and B, using the thing in which outgoing radiation is possible as light equipment 1 12. Further moreover, 
as an optical information record medium 1 By using what has the three-layer hologram layer from which an optical property changes 
only with the light of each color of R, G, and B, respectively, by the same modulation pattern of the reference beam for record It 
becomes possible to record three kinds of information on the same part of the optical information record medium 1 , and it becomes 
possible to carry out multiplex record of more information, as the record medium which has the three-layer above hologram layers — 
for example, HRFmade from DuPont- there is 700X059-20 (trade name). 

[0178] As mentioned above, in performing multiplex record of the information by the light of three colors of R, G, and B, it records 
information by time sharing for every color of R, G, and B to the same part of the optical information record medium 1 . Although the 
modulation pattern of information light is changed for every color of R, G, and B in that case, the modulation pattern of the reference 
beam for record is not changed. When each pixel of the information light for every color supports the information on binary (i.e., when 
each pixel is expressed by ** or dark), here It becomes possible from performing multiplex record of the information by the light of 
three colors of R, G, and B to record the information on eight (= 23) value per each pixel by setting B to LSB (least significant bit), 
setting R as MSB (most significant bit). When the space optical modulator 125 can adjust the amount of transmitted lights more than a 
three-stage and each pixel of the information light for every color supports the information on n (n is three or more integers) gradation, 
it becomes possible from performing multiplex record of the information by the light of three colors of R, G, and B to record the 
information on n3 value per each pixel. 

[0179] Various approaches are possible for playback of the information at the time of performing multiplex record of the information 
by the light of three colors of R, G, and B as follows. That is, only the information recorded using the light of any 1 color of R, G, and 
B, then the light of the same color as the reference beam for playback in the reference beam for playback is reproduced. When the 
reference beam for playback is made into the light of two colors of the arbitration of R, G, and the B, only two kinds of information 
recorded using the light of the two same colors as the reference beam for playback is reproduced. Two kinds of this information is 
divided into the information for every color in the CCD array 133. Moreover, when the reference beam for playback is made into the 
light of three colors of R, G, and B, all of three kinds of information recorded using the light of three colors are reproduced. Three 
kinds of this information is divided into the information for every color in the CCD array 133. In addition, when the optical 
information record medium 1 has a layer for every color of R, G, and B, in the layer for every color, phase-encoding multiplex 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/20/2006 



JP,2003-178460,A [DETAILED DESCRIPTION] 



Page 18 of 23 



performs multiplex record, respectively. This does so the effectiveness that the reconstruction image of the pattern for every color of 
R, G, and B is acquired, for every modulation pattern of the phase of a reference beam. 

[01 80] Next, with reference to drawing 63 and drawing 64 , the direct rendering (it is described as DRAW below Direct Rrad After 
Write;.) function which the optical information record regenerative apparatus concerning the gestalt of this operation has, and the light 
power control (it is described as WPC below Write Power Control;.) function at the time of multiplex record are explained. 
[01 81] Introduction and a DRAW function are explained. A DRAW function is a function which reproduces recorded information 
immediately after informational record. It becomes possible to collate recorded information immediately after informational record by 
this function (Verify). 

[01 82] Hereafter, with reference to drawing 55 and drawing 57 , the principle of the DRAW function in the gestalt of this operation is 
explained. First, in the gestalt of this operation, in using a DRAW function, let the modulation pattern of the reference beam for record 
be a pattern symmetrical with a point to the core of the phase space optical modulator 117. Reference beam 31 1 A for record of A 
polarization which passed rotatory-polarization plate 121 L of 2 division rotatory-polarization plate 121 within the hologram layer 225 
at the time of record, Reference beam 31 IB for record of B polarization which information light 312A of A polarization which passed 
rotatory-polarization plate 121R of 2 division rotatory-polarization plate 121 interfered, and passed rotatory-polarization plate 121R of 
2 division rotatory-polarization plate 121, Information light 3 12B of B polarization which passed rotatory-polarization plate 121L of 2 
division rotatory-polarization plate 121 interferes, and these interference patterns are recorded in volume in the hologram layer 225. 
[01 83] Thus, if an interference pattern begins to be recorded in the hologram layer 225, the playback light of A polarization will occur 
from the part where the interference pattern was recorded by reference beam 3 1 IB for record by the light reflected in the reflector 
which has reference beam 31 1A for record of A polarization which passed rotatory-polarization plate 121L of 2 division rotatory- 
polarization plate 121 in the convergence location by the side of the back of the hologram layer 225. After this playback light advances 
to an objective lens 123 side and passes an objective lens 123, it passes rotatory-polarization plate 121L of 2 division rotatory- 
polarization plate 121 , and turns into light of P polarization. The playback light of B polarization occurs from the part where the 
interference pattern was recorded by reference beam 3 1 1 A for record by the light reflected in the reflector which similarly has 
reference beam 3 1 IB for record of B polarization which passed rotatory-polarization plate 121 R of 2 division rotatory-polarization 
plate 121 in the convergence location by the side of the back of the hologram layer 225. After this playback light advances to an 
objective lens 123 side and passes an objective lens 123, it passes rotatory-polarization plate 121R of 2 division rotatory-polarization 
plate 121, and turns into light of P polarization. Incidence of the playback light which passed 2 division rotatory-polarization plate 121 
is carried out to a polarization beam splitter 120, and it penetrates polarization beam splitter side 120a, and it carries out incidence to a 
beam splitter 1 18. A part of playback light which carried out incidence to the beam splitter 1 18 penetrates beam splitter side 1 18a, and 
it passes the image formation lens 1 32, and incidence of it is carried out to the CCD array 1 33, and it is detected. Thus, the recorded 
information is reproducible immediately after informational record. 

[01 84] In drawing 63 , a sign 321 shows an example of the relation between the elapsed time after the recording start of the 
information in one place of the optical information record medium 1, and the output level of the CCD array 133. Thus, after an 
informational recording start, according to the degree of record of the interference pattern in the optical information record medium 1 , 
the output level of the CCD array 133 becomes large gradually, reaches maximum in a certain time of day, and becomes small 
gradually after that. It can be said that the diffraction efficiency by the recorded interference pattern (henceforth a record pattern) is 
large, so that the output level of the CCD array 133 is large. Therefore, the record pattern of desired diffraction efficiency can be 
formed by stopping record, when the output level of the CCD array 133 turns into an output level corresponding to desired diffraction 
efficiency at the time of record. 

[0185] With the gestalt of this operation, in order to form the record pattern of desired diffraction efficiency preferably using a DRAW 
function as mentioned above, a test area is suitably prepared in the optical information record medium 1 . With a test area, it is the field 
which can record information by holography like a data area 7. And a controller 90 performs the following actuation preferably at the 
time of informational record. That is, a controller 90 performs beforehand actuation which records the predetermined data for a test in 
a test area, and detects the profile of the output level of the CCD array 133 as shown in drawing 63 . At this time, preferably, the ratio 
of the output of light equipment 1 12 and the quantity of light of the reference beam for record and information light is changed, and it 
is [ two or more / in a test area ]. As record of the data for a test and detection actuation of the profile of the output level of the CCD 
array 133 are performed, for example, signs 321-323 showed drawing 63 Two or more profiles are detected and it is made to perform 
record actuation of actual information on the conditions corresponding to the profile which chose and chose the optimal profile out of 
it. 

[01 86] Moreover, a controller 90 finds the output level corresponding to desired diffraction efficiency, or the time amount from the 
recording start from which the output level is obtained based on the detected profile or the selected profile. In the case of actual 
informational record, a controller 90 supervises the output level of the CCD array 133, and if the output level reaches the output level 
corresponding to the diffraction efficiency of the request for which it asked beforehand, it will stop record. Or in the case of actual 
informational record, if a controller 90 reaches time amount from the recording start from which the output level corresponding to the 
diffraction efficiency of the request for which the elapsed time after initiation of record asked beforehand is obtained, it will stop 
record. Such actuation enables it to form the record pattern of desired diffraction efficiency to the optical information record medium 
1. 

[0187] Moreover, with the gestalt of this operation, recorded information can be collated as mentioned above using a DRAW function, 
circuitry required in order that drawing 64 may perform this collating in the optical information record regenerative apparatus 
concerning the gestalt of this operation was shown — it is. As shown in this drawing, an optical information record regenerative 
apparatus The information to record is given from a controller 90 and it is a space optical modulator ( drawing 64 describes SLM.) 
about this information. The encoder 33 1 encoded so that it may become data of the modulation pattern of 125, The decoder 322 which 
decrypts the output data of the CCD array 133 so that it may become data of the gestalt to which it is given by the encoder 33 1 from a 
controller 90, The data given to an encoder 33 1 from a controller 90 are compared with the data obtained by the decoder 322, and it 
has the comparator 333 which sends the information on a comparison result to a controller 90. A comparator 333 sends whenever 
[ two data's which make information's on comparison result, for example, are compared coincidence ], or, the information on an error 
rate (error rate) to a controller 90. When the information on the comparison result sent from a comparator 333 is within the limits 
which can restore the error of data, a controller 90 continues record actuation, and when [ that the information on a comparison result 
can restore the error of data ] out of range, it stops record actuation. 

[01 88] Thus, according to the optical information record regenerative apparatus concerning the gestalt of this operation, since it has 
the DRAW function, even if there is disturbance of the sensibility unevenness of the optical information record medium 1, change of 
external environmental temperature, and the output of light equipment 1 12, such as fluctuation, record actuation can be performed in 
the state of the optimal record. 
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[01 89] Moreover, since it has the function which collates informational record and information recorded on coincidence according to 
the gestalt of this operation, a high speed is recordable, maintaining high dependability. Especially this function is useful when 
recording information on a high transfer rate. Since the check of the information recorded during record actuation by the function of 
collating in the gestalt of this operation in the operation with same with performing overwrite reproducing information in the condition 
that informational fixing is not performed although it was not desirable since the quality of nothing and the recorded information was 
made to deteriorate is completed, a problem produces. 

[0190] Next, the WPC function at the time of multiplex record is explained. When changing the modulation pattern of the reference 
beam for record and carrying out multiplex record of two or more information in the same part of the optical information record 
medium 1, the diffraction efficiency of the record pattern with which record was performed previously falls gradually by record 
performed after that, each record pattern for every information by which multiplex record is carried out with the WPC function in the 
gestalt of this operation at the time of multiplex record - abbreviation - as the same diffraction efficiency is acquired, it is the 
function which controls the reference beam for record and information light at the time of record. 

[0191] Here, the diffraction efficiency of a record pattern carries out record of how many times of sum totals to the same part of the 
modulation pattern of the irradiation time of the reference beam for record and information luminous intensity, the reference beam for 
record, and information light, the reference beam for record, and an information luminous-intensity ratio and the reference beam for 
record, and the optical information record medium 1 , and depends for it on the parameter of the what time record of them etc. 
Therefore, what is necessary is just to control at least one of two or more of these parameters by the WPC function. What is necessary 
is just to control the reference beam for record and information luminous intensity, and irradiation time, in order to control simply. In 
controlling the reference beam for record, and information luminous intensity, the record performed behind makes reinforcement 
small. In controlling the irradiation time of the reference beam for record, and information light, the record performed behind shortens 
irradiation time. 

[01 92] It is based on the profile of the output level of the CCD array 1 33 as shown in drawing 63 for which it asked beforehand, and 
the reference beam for record and information light at the time of record of eye 1 - m (m is two or more integers) time are controlled 
by the WPC function in the gestalt of this operation. The example of the irradiation time in the case of controlling the irradiation time 
of the reference beam for record and information light is shown in drawing 63 . That is, five records shall be carried out to the same 
part of the optical information record medium 1 , and T 1 , T2, T3 , T four, and T5 express the irradiation time of the reference beam for 
record at the time of the 5th record, and information light with the example shown in drawing 63 at the time of the 4th record at the 
time of the 3rd record at the time of the 2nd record at the time of the 1st record, respectively. 

[0193] Thus, according to the gestalt of this operation, abbreviation etc. can spread and carry out diffraction efficiency of each record 
pattern for every information by which multiplex record is carried out. 

[0194] By the way, according to the optical information record regenerative apparatus concerning the gestalt of this operation, it 
becomes possible to record a lot of information on the optical information record medium 1 at high density. This means that the 
amount of the information lost by it also becomes large, if a defect etc. arises in the optical information record medium 1 and it 
becomes impossible to reproduce a part of information after informational record. With the gestalt of this operation, since lack of such 
information is prevented and dependability is raised, information adapting a RAID (Redundant Arrays of Inexpensive Disks) 
technique can be recorded so that it may explain below. 

[0 1 95] A RAID technique is a technique which raises the dependability of record by using two or more hard disk drive units, and 
recording data as having redundancy. RAID is classified into five from RAID-1 to RAID-5. The following explanation explains taking 
the case of typical RAID-1, RAID-3, and RAID-5. RAID-1 is a method which writes in the same contents as two hard disk drive units, 
and it is also called mirroring. RAID-3 are a method which generates parity data and is written in other one hard disk drive unit while 
they divide input data into fixed die length and record it on two or more hard disk drive units. RAID-5 are a method which distributes 
a parity block to all hard disk drive units while recording them on other hard disk drive units by considering the parity data to the data 
block which corresponds mutually [ each hard disk drive unit ] while enlarging the unit (block) of division of data and recording on 
one hard disk drive unit by making one division data into a data block as a parity block. 

[0196] The informational record approach (henceforth the distributed record approach) of having applied the RAID technique in the 
gestalt of this operation transposes the hard disk drive unit under explanation of above-mentioned RAID to the interference region 313 
in the optical information record medium 1, and records information. 

[0197] Drawing 65 is the explanatory view showing an example of the distributed record approach in the gestalt of this operation. In 
this example, the information which should be recorded on the optical information record medium 1 is recording on a series of data 
DAT A 1 , DATA2, and DATA3 and two or more interference regions 3 1 3a-3 1 3e which shall be - and can set the same data DAT A 1 , 
DATA2, and DATA3 and - to the optical information record medium 1. In addition, in each interference regions 31 3a-313e, 
multiplex record of two or more data is carried out by phase-encoding multiplex, respectively. This record approach corresponds to 
RAID-1. According to this record approach, even if playback of data becomes impossible in either of two or more interference regions 
3 13a-313e, data are reproducible from other interference regions. 

[0198] Drawing 66 is the explanatory view showing other examples of the distributed record approach in the gestalt of this operation. 
In this example, while the information which should be recorded on the optical information record medium 1 shall be a series of data 
DAT A 1 , DATA2, DAT A3, — , DATA 1 2, divides this data and records on two or more interference regions 3 1 3a-3 1 3d, the parity data 
to the data recorded on two or more interference regions 3 13a-3 13d are generated, and this parity data is recorded on interference 
region 3 13e. When it explains more concretely, by this record approach Data DAT AI-DATA4 is recorded on interference regions 
3 13a-313d, respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) are recorded on interference region 31 3e. Data DAT 
A5 - DATA 8 are recorded on interference regions 31 3a-3 13d, respectively. The parity data PARITY to data DAT A5 - DATA 8 (5-8) 
are recorded on interference region 3 13e. Data DAT A9 - DATA 12 are recorded on interference regions 313a-313d, respectively, and 
the parity data PARITY to data DAT A9 - DATA 12 (9-12) are recorded on interference region 3 13e. In addition, in each interference 
regions 313a-313e, multiplex record of two or more data is carried out by phase-encoding multiplex, respectively. This record 
approach corresponds to RAID-3. According to this record approach, even if playback of data becomes impossible in two or more 
interference regions [ 313a-313d ] either, data can be restored using the parity data currently recorded on interference region 313e. 
[0199] Drawing 67 is the explanatory view showing the example of further others of the distributed record approach in the gestalt of 
this operation. In this example, the information which should be recorded on the optical information record medium 1 shall be a series 
of data DAT Al, DATA2, DATA3, -, DATA 12, and divides this data. While recording on four interference regions among two or 
more interference regions 3 1 3a-3 13e, the parity data to the data recorded are generated and this parity data is recorded on the 
remaining interference regions of two or more interference regions 3 1 3a-3 1 3e. Moreover, by this approach, a sequential change of the 
interference region which records parity data is made. When it explains more concretely, by this record approach Data DAT A 1 - 
DATA4 is recorded on interference regions 31 3a-3 13d, respectively. The parity data PARITY to data DAT A1-DATA4 (1-4) are 



http://www4.ipdl.ncipi.gojp/cgi-bin/tran_web_cgi_ejje 



6/20/2006 



JP,2003-178460,A [DETAILED DESCRIPTION] 



Page 20 of 23 



recorded on interference region 3 1 3e. Data DAT A5 - DATA8 are recorded on interference regions 3 1 3a-3 13c and 31 3e, respectively. 
The parity data PARITY to data DAT A5 - DATA 8 (5-8) are recorded on 3 13d of interference regions. Data DAT A9 - DATA 12 are 
recorded on interference regions 3 13a, 313b, 3 13d, and 3 13e, respectively, and the parity data PARITY to data DAT A9 - DATA 12 
(9-12) are recorded on interference region 313c. In addition, in each interference regions 3 13a-313e, multiplex record of two or more 
data is carried out by phase-encoding multiplex, respectively. This record approach corresponds to RAID-5. According to this record 
approach, even if playback of data becomes impossible in either of two or more interference regions which recorded data, data can be 
restored using parity data. 

[0200] For example, the distributed record approach as shown in drawing 65 thru/or drawing 67 is performed under control of the 
controller 90 as a control means. 

[0201] Drawing 68 shows an example of arrangement of two or more interference regions used by the above-mentioned distributed 
record approach. In this example, the interference region used by the distributed record approach is made into two or more interference 
regions 313 adjoined in one truck. In this case, as for two or more interference regions 313 used by the distributed record approach, it 
is desirable to consider as the interference region within the limits in which access within a visual field is possible. That is because a 
high speed can be accessed to each interference region 313. 

[0202] Drawing 69 shows other examples of arrangement of two or more interference regions used by the above-mentioned distributed 
record approach. In this example, two or more interference regions used by the distributed record approach are made into two or more 
interference regions 313 which adjoin in radial [ 331 ] and the direction 332 of a truck of the optical information record medium 1 
two-dimensional. In this case, as for two or more interference regions 3 13 which adjoin in the direction 332 of a truck among two or 
more interference regions used by the distributed record approach, it is desirable to consider as the interference region within the limits 
in which access within a visual field is possible. That is because a high speed can be accessed to each interference region 313 which 
adjoins in the direction 332 of a truck. 

[0203] In addition, two or more interference regions 3 1 3 located at intervals are distributed without recording on two or more 
adjoining interference regions 313, and you may make it record a series of data by the distributed record approach in the gestalt of this 
operation. 

[0204] Although the distributed record approach in the case of carrying out multiplex record of two or more data by phase-encoding 
multiplex has been explained to one interference region 313 so far, when carrying out multiplex record of two or more data, the 
distributed record approach can be realized by other approaches. As the example, the distributed record approach in the case of 
carrying out multiplex record of two or more data using the approach of shift multiplexing (shift multiplexing) is explained with 
reference to drawing 70 . Shift multiplexing is the approach of forming two or more interference regions 3 13 to the optical information 
record medium 1, so that it may shift horizontal little by little mutually and a part may lap, and carrying out multiplex record of two or 
more information, as shown in drawing 70 . In addition, although drawing 70 showed the example by which two or more interference 
regions 313 used by the distributed record approach are arranged two-dimensional, two or more interference regions 313 used by the 
distributed record approach may be arranged so that it may adjoin in the same truck. Moreover, in drawing 70 , the arrow head shown 
with the sign 334 expresses the sequence of record. By the distributed record approach using multiplexing, data and parity data which 
were divided from a series of data are distributed and recorded on two or more interference regions 313. 

[0205] Moreover, when using together phase-encoding multiplex and shift multiplexing and carrying out multiplex record of two or 
more data, the distributed record approach can be realized. Drawing 71 shows the example formed so that the interference region 3 1 3 
which carries out multiplex record of the information by phase-encoding multiplex might be formed without lapping mutually, and the 
interference region 313 which adjoins about radial [ of the information record medium 1 / 331 ] using shift multiplexing might shift 
horizontal little by little mutually and a part might lap about the direction 332 of a truck of the information record medium 1 . Each 
interference region 3 1 3 in this example is treated like the interference regions 3 1 3a-3 1 3e in drawing 65 thru/or drawin g 67 , 
respectively. 

[0206] Next, with reference to drawing 72 and drawing 73 , the JUKU equipment using the optical information record regenerative 
apparatus applied to the gestalt of this operation as an application of the optical information record regenerative apparatus concerning 
the gestalt of this operation is explained. In addition, JUKU equipment is a mass information record regenerative apparatus which has 
the autochanger style which exchanges record media. 

[0207] The perspective view in which drawing 72 shows the appearance of JUKU equipment, and drawing 73 are the block diagrams 
showing the circuitry of JUKU equipment. The front panel block 401 with which this JUKU equipment was formed in the whole 
surface side of JUKU equipment, The robotics block 402 which constitutes the interior of JUKU equipment, and the rear panel block 
403 formed in the rear-face side of JUKU equipment, The 1st disk array 404 to which it is prepared in the interior of JUKU 
equipment, and comes to connect two or more optical information record regenerative apparatus, It has the 2nd disk array 405 to 
which it comes to connect two or more same optical information record regenerative apparatus, and the electric power supply block 

406 which supplies predetermined power to each part of JUKU equipment. 

[0208] The front panel block 401 is equipped with the front door 407 opened and closed in case each disk array 404,405 is exchanged, 
and the front panel 408. 

[0209] The keypad 409 which has various actuation keys in the front panel 408, For example, the display 410 for displaying a mode of 
operation etc. and the functional switch 411 for specifying closing motion of a front door 407, While transmitting to the mail slot 412 
which are insertion of the optical information record medium 1 and an exhaust port, and the mail box which does not illustrate the 
optical information record medium 1 inserted through the mail slot 412 The motor 413 for a transfer which transmits the optical 
information record medium 1 to discharge to a mail slot 412 from a mail box, and the full sensor 414 which detects that the optical 
information record medium 1 inserted into JUKU equipment reached convention number of sheets are formed. 
[0210] The door sensor 415 which detects the switching condition of a front door 407, the door-lock solenoid 416 for carrying out 
closing motion control of the front door 407, and the interlock switch 417 which carries out closing motion control of the front door 

407 according to actuation of the functional switch 41 1 are formed in the front door 407. 

[021 1] The robotics block 402 is established so that a laminating may be carried out to the top-face section of the lower magazine 421 
which can contain the optical information record medium 1 of ten sheets, and this lower magazine 421 to that interior, and it has the up 
magazine 422 which can contain the optical information record medium 1 of ten sheets, and the controller block 423 which performs 
control of the whole JUKU equipment in that interior. 

[0212] Moreover, the motor 424 for grip actuation for the robotics block 402 to control the grip actuation of the manipulator which is 
not illustrated for which the optical information record medium 1 inserted into JUKU equipment is moved to a predetermined part, 
The motor controller 425 for grip actuation which controls the rotational frequency and hand of cut of the motor 424 for grip actuation 
according to control of the controller block 423, The engine speed and hand of cut of the motor 424 for grip actuation are detected, and 
it has the encoder 426 for grip actuation which supplies this detection data to the controller block 23. Moreover, the robotics block 402 
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detects the rotational-motion operation motor 427 for carrying out the roll control of the manipulator to the direction of a clockwise 
rotation, the direction of a counterclockwise rotation, or a longitudinal direction, the rotational -motion operation motor controller 428 
which controls the rotational frequency and the hand of cut of the rotational-motion operation motor 427 according to control of the 
controller block 423, and the rotational frequency and the hand of cut of the rotational-motion operation motor 427, and has the 
rotational-motion operation encoder 429 which supplies this detection data to the controller block 423. Moreover, robotics block 402 
detects the vertical-movement operation motor 430 for carrying out migration control of the manipulator in the vertical direction, the 
vertical-movement operation motor controller 431 which controls the rotational frequency and the hand of cut of the vertical- 
movement operation motor 430 according to control of the controller block 423, and the rotational frequency and the hand of cut of a 
vertical -movement operation motor 430, and has the vertical -movement operation encoder 432 which supplies to the controller block 
423 in this detection data. 

[0213] Moreover, the robotics block 402 has the motor controller 433 for a transfer which controls the rotational frequency and hand 
of cut of the motor 413 for a transfer for performing insertion discharge actuation of the optical information record medium 1 through 
a mail slot 412, and the clear pass sensor 434 and the clear pass emitter 420. 

[0214] The rear panel block 403 has the connector terminal 435 for RS232C which is an input/output terminal for serial transmissions, 
the connector terminal 436 for UPS (Uninterruptible Power System), the 1st connector terminal 437 for SCSI (Small Computer 
System Interface) which is an input/output terminal for parallel transmission, the 2nd connector terminal 438 for SCSI which is the 
same input/output terminal for parallel transmission, and AC (alternating current) power-source connector terminal 439 connected to a 
source power supply. 

[0215] The connector terminal 435 for RS232C and the connector terminal 436 for UPS are connected to the controller block 423, 
respectively. The controller block 423 changes the parallel data from each disk array 404,405 into serial data, and supplies them to the 
connector terminal 435 for RS232C while it changes into parallel data the serial data supplied through the connector terminal 435 for 
RS232C and supplies it to each disk array 404,405. 

[0216] Moreover, each connector terminal 437,438 for SCSI is connected to the controller block 423 and each disk array 404,405. 
Each disk array 404,405 delivers immediate data through each connector terminal 437,438 for SCSI, and the controller block 423 
changes the parallel data from each disk array 404,405 into serial data, and it supplies it to the connector terminal 435 for RS232C. 
[0217] Moreover, the AC power connector terminal 439 is connected to the electric power supply block 406. The electric power 
supply block 406 forms each power of +5V, +1 2V, +24 V, and -24V based on the source power supply incorporated through this AC 
power connector terminal 439, and supplies it to other the block of each. 

[021 8] The manipulator which is not illustrated is equipped with the mechanical component the upper and lower sides, right and left, 
order, and for carrying out a roll control for the carriage which has the gripper which operates having held at a time one optical 
information record medium 1 transmitted to the mail box through the mail slot 412 etc., the carriage attaching part holding this 
carriage, and carriage. The shape of an abbreviation rectangle is formed in that bottom surface part, it applies to the top-face section of 
JUKU equipment from the four comers of the shape of this rectangle, and four stanchions set up so that it might become perpendicular 
to a bottom surface part are prepared in the interior of JUKU equipment, a carriage attaching part - carriage ~ rotation before and 
after right and left - free - holding — ****- the both ends — four stanchions - meeting - a carriage attaching part - the upper and 
lower sides — it has the stanchion grasping section which grasps a stanchion so that it may be movable. 

[0219] A carriage mechanical component generates the driving force for having held the optical information record medium 1 by the 
gripper while it generates the driving force for carrying out migration control of such a manipulator up and down along with a 
stanchion and generates the driving force right and left, order, and for carrying out a roll control for carriage. 
[0220] As shown in drawing 72 , the canti levered suspension of the closing motion of an end is made free on the hinge 450, and a 
front door 407 pulls out the lower magazine 421, the up magazine 422, and the 1st and 2nd disk array 404,405, respectively, or can 
equip now with them by opening and closing this front door 407. Each magazine 421,422 has the box configuration contained in the 
form which carried out the laminating of the optical information record medium 1 of ten sheets contained by the cartridge, respectively 
in parallel to the bottom surface part of JUKU equipment, and the optical information record medium 1 is inserted from the tooth-back 
side (field side which carries out phase opposite at the transverse-plane side in which the front door 407 is formed when JUKU 
equipment is equipped with each magazine 421,422) of each magazine 421,422. Wearing of this optical information record medium 1 
can be performed by once, when a user equips JUKU equipment with each magazine 421,422 which took out each magazine 421,422, 
contained manually and contained the optical information record medium 1. Moreover, a manipulator equips each magazine 421,422 
with the optical information record medium 1 with which the inserted optical information record medium 1 was transmitted to the mail 
box, and was transmitted to this mail box by inserting the optical information record medium 1 through a mail slot 412. Thereby, each 
magazine 42 1 ,422 can be automatically equipped with the optical information record medium 1 . 

[0221] the 1st and 2nd disk arrays 404,405 - respectively - a RAID controller and the 1- it has the drive array which the 5th optical 
information record regenerative apparatus was connected, and was constituted. 

[0222] Each optical information record regenerative apparatus has the disk insertion exhaust port, respectively, and the optical 
information record medium 1 is discharged by each optical information record regenerative apparatus from insertion or each optical 
information record regenerative apparatus through this disk insertion exhaust port. Moreover, it connects with the controller block 423 
and a RAID controller controls each optical information record regenerative apparatus by control of the controller block 423 according 
to the recording method of RAID 1, RAID3, or RAID5. In addition, each recording method of RAID 1, RAID3, and RAID5 is chosen 
by the key stroke of the keypad 409 prepared in the front panel 408. 

[0223] With this JUKU equipment, data are recorded by the recording method of RAID1, RAID3, or RAID5 using a disk array 
404,405. Thus, in order to record data, it is necessary to equip JUKU equipment with the optical information record medium 1 
beforehand. There are the following two kinds in the wearing approach of the optical information record medium 1 for JUKU 
equipment. 

[0224] The 1 st wearing approach is an approach of opening a front door 407, taking out the lower magazine 421 and the up magazine 
422, and equipping with the optical information record medium 1 manually to these magazines 421,422, as shown in drawing 72 . 
[0225] The 2nd wearing approach is an approach of equipping at a time with one optical information record medium 1 through the 
mail slot 412 shown in drawing 73 . If a mail slot 412 is equipped with the optical information record medium 1, the controller block 
423 will detect this, and will carry out drive control of the motor 413 for a transfer, and the optical information record medium 1 will 
be transmitted to a mail box. If the optical information record medium 1 is transmitted to a mail box, drive control is carried out in the 
vertical-movement operation motor 430, drive control will be carried out in the motor 424 for grip actuation, and the controller block 
423 will carry out migration control to the disk stowage it is vacant in the magazine 421,422 in the optical information record medium 
1 held by the gripper prepared at the manipulator, while carrying out migration control in the direction in which the manipulator is 
formed in the mail box. And drive control of the motor 424 for grip actuation is carried out, and the optical information record medium 
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1 held by the gripper is released in a disk stowage. The controller block 423 controls each part to repeat such a series of wearing 
actuation, and to perform it, whenever the optical information record medium 1 is inserted through a mail slot 412. 
[0226] Thus, if each magazine 421,422 is equipped with the optical information record medium 1, the controller block 423 will control 
a manipulator by the 1st wearing approach or the 2nd wearing approach, and will transmit the optical information record medium 1 
contained by the lower magazine 421 or the up magazine 422 to the 1st disk array 404 or 2nd disk array 405 by it. Wearing of the 
optical information record medium 1 of five sheets of each disk array 404,405 is attained respectively, the 1st disk array 404 will be 
equipped with five in the optical information record medium 1 of a total of 20 sheets contained by each magazine 421,422 with the 
manipulator, and the 2nd disk array 405 will be equipped with other five sheets. 

[0227] When recording data, by operating a keypad 409, a user chooses a desired recording method out of the recording method of 
RAID1, RAID3, or RAID5, operates a keypad 409, and specifies the recording start of data. In a disk array 404,405, they are the 
connector terminal 435 for RS232C, or **. The data which should be recorded are supplied through the 1 and 2nd connector terminal 
437,438 for SCSI. If the recording start of data is specified, the controller block 423 will control each disk array 404,405 through the 
RAID controller formed in each disk array 404,405 according to the selected recording method so that record of data is performed. 
[0228] With this JUKU equipment, the hard disk drive unit in RAID using the conventional hard disk drive unit is transposed to the 
optical information record regenerative apparatus in which five sets are prepared at a time by each disk array 404,405, and data are 
recorded according to the recording method chosen from the recording methods of RAID 1, RAID3, or RAID5. In addition, in this 
JUKU equipment, the interface of data is not limited to what the **** explained and was mentioned. 

[0229] By the way, in the optical information record regenerative apparatus concerning the gestalt of this operation, a copy protection 
and a security protection are easily realizable like the gestalt of the 1st operation, moreover, the optical information record medium 1 
which recorded the information (for example, various kinds of software) on varieties that the modulation patterns of a reference beam 
differed - a user — providing -- the information on the modulation pattern of a user's reference beam which responds for asking and 
makes information on various kinds refreshable — a hook ~ it becomes realizable [ the data communications service of providing 
according to an individual for pay as information ]. 

[0230] moreover, the hook for taking out predetermined information from the optical information record medium 1 - you may make it 
create the modulation pattern of the phase of a reference beam used as information based on the information on the proper of the 
individual who becomes a user As information on an individual proper, there is a pattern of a personal identification number, a 
fingerprint, a voiceprint, and the iris etc. 

[023 1] drawing 74 showed an example of the configuration of the important section at the time of creating the modulation pattern of 
the phase of a reference beam based on the information on an individual proper as mentioned above in the optical information record 
regenerative apparatus concerning the gestalt of this operation - it is. The individual humanity news input section 501 into which an 
optical information record regenerative apparatus inputs the information on the proper of individuals, such as a fingerprint, in this 
example, Based on the information inputted from this individual humanity news input section 501, create the modulation pattern of the 
phase of a reference beam and the phase space modulator 1 17 is received if needed at the time of informational record or playback. 
The phase modulation pattern encoder 502 which gives the information on the created modulation pattern and drives the phase space 
modulator 1 17, While publishing the card 504 which recorded the information on the modulation pattern created by this phase 
modulation pattern encoder 502 When equipped with this card 504, it has card issue / input section 503 which sends the information 
on the modulation pattern currently recorded on that card 504 to the phase modulation pattern encoder 502. 

[0232] In case a user records information on the optical information record medium 1 in the example shown in drawing 74 using the 
optical information record regenerative apparatus concerning the gestalt of this operation, the individual humanity news input section 
501 is received. When the information on the proper of individuals, such as a fingerprint, is inputted, the phase modulation pattern 
encoder 502 Based on the information inputted from the individual humanity news input section 501, the modulation pattern of the 
phase of a reference beam is created, to the phase space modulator 1 17, the information on the created modulation pattern is given at 
the time of informational record, and the phase space modulator 1 17 is driven at it. It is matched with the modulation pattern of the 
phase of the reference beam created by this based on the information on the proper of the individual who is a user, and information is 
recorded on the optical information record medium 1 . Moreover, delivery and card issue / input section 503 publish the card 504 
which recorded the information on a modulation pattern that the information on the modulation pattern which created the phase 
modulation partem encoder 502 had been sent by card issue / input section 503. 

[0233] In order to reproduce the information recorded as mentioned above from the optical information record medium 1, like the time 
of record, a user inputs the information on an individual proper to the individual humanity news input section 501, or equips card 
issue / input section 503 with a card 504. 

[0234] When the information on an individual proper is inputted to the individual humanity news input section 501, based on the 
information inputted from the individual humanity news input section 501 , the phase modulation pattern encoder 502 creates the 
modulation pattern of the phase of a reference beam, to the phase space modulator 1 1 7, gives the information on the created 
modulation pattern at the time of informational playback, and drives the phase space modulator 1 17 at it. If the modulation pattern of 
the phase of the light at the time of record and the modulation pattern of the phase of the reference beam at the time of playback are in 
agreement at this time, the information on desired will be reproduced. In addition, even if it inputs the information on the same 
individual's proper to the individual humanity news input section 501 , in order to prevent that a modulation pattern which is different 
in the time of record and playback is created in the phase modulation pattern encoder 502, even if the information inputted from the 
individual humanity news input section 501 is different to some extent, in the phase modulation pattern encoder 502, the same 
modulation pattern may be made to be created. 

[0235] On the other hand, when card issue / input section 503 is equipped with a card 504, delivery and the phase modulation pattern 
encoder 502 give the information on a modulation pattern that the information on the modulation pattern currently recorded on the 
card 504 has been sent to the phase modulation pattern encoder 502 to the phase space modulator 117, and card issue / input section 
503 drives the phase space modulator 1 1 7. Thereby, the information on desired is reproduced. 

[0236] The configuration of others in the gestalt of this operation, an operation, and effectiveness are the same as the gestalt of the 1st 
operation. 

[0237] In addition, although this invention is not limited to the gestalt of each above-mentioned implementation, for example, address 
information etc. was beforehand recorded on the address servo area 6 in the optical information record medium 1 by the embossing pit 
with the gestalt of each above-mentioned implementation It sets in the address servo area 6, without preparing an embossing pit 
beforehand. The laser beam of high power is irradiated alternatively at the part near the protective layer 4 of the hologram layer 3, and 
it may be made to format by changing the refractive index of the part alternatively by recording address information etc. 
[0238] Moreover, as a component which detects the information recorded on the hologram layer 3, not a CCD array but an MOS mold 
solid state image sensor and a digital disposal circuit may use the smart photosensor (for example, refer to reference "O plus E, 
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September, 1996, and No.202 and the 93-99th page".) accumulated on 1 chip. This smart photosensor has a large transfer rate, and 
since it has a high-speed calculation function, it becomes possible [ high-speed playback being attained, for example, reproducing at 
the transfer rate of G bit-per-second order ] by using this smart photosensor. 

[0239] moreover, when a smart photosensor is used as a component which detects the information especially recorded on the 
hologram layer 3 Instead of recording address information etc. on the address servo area 6 in the optical information record medium 1 
by the embossing pit The address information of a predetermined pattern etc. is beforehand recorded by the same approach as record 
using the holography in a data area 7, pickup is changed into the same condition as the time of playback also at the time of a servo, and 
you may make it a smart photosensor detect the address information etc. In this case, a basic clock and the address can be directly 
obtained from the detection data of a smart photosensor. A tracking error signal can be acquired from the information on the location 
of the playback pattern on a smart photosensor. Moreover, a focus servo can be performed by driving an objective lens 12 so that the 
contrast of the playback pattern on a smart photosensor may become max. Moreover, it is possible to carry out by driving an objective 
lens so that the contrast of the playback pattern on a smart photosensor may become^max about a focus servo at the time of playback. 
[0240] Moreover, in the gestalt of each operation, the information on the modulation pattern of a reference beam and the information 
on wavelength may be made to be given to a controller 90 from external host equipment. 
[0241] 

[Effect of the Invention] Since multiplex record of two or more two-dimensional pattern information can be carried out in the same 
record section in the information recording layer of an optical information record medium according to the optical information 
recording device according to claim 1 to 7 as explained above, the effectiveness of becoming possible to record a lot of information on 
an optical information record medium at high density is done so. 

[0242] moreover, a predetermined direction [ in / in the record section where, as for a record means, each other is adjoined of two or 
more record sections in an optical information recording device according to claim 2 / an optical information record medium ] - 
shifting - and those parts - multiplex record of two or more two-dimensional pattern information is carried out so that comrades may 
overlap. Therefore, according to this invention, the effectiveness of becoming possible to record a lot of information on an optical 
information record medium more at high density is done so. 

[0243] Moreover, in an optical information recording device according to claim 3, a record means records the same information on 
two or more record sections which can be set to an information recording layer. Therefore, according to this invention, even if 
informational playback becomes impossible in one of record sections, the effectiveness that information is reproducible from other 
record sections is done so. 

[0244] Moreover, in an optical information recording apparatus according to claim 5 to 7, the information which should be recorded 
on an optical information record medium is divided into two or more data, while covering two or more record sections in 
predetermined sequence and carrying out multiplex record of two or more two-dimensional pattern information that it corresponds to 
each data, parity data are generated based on two or more two-dimensional pattern information, and this parity data is recorded on an 
information recording layer based on a predetermined regulation. Therefore, according to this invention, even if informational 
playback becomes impossible in one of record sections, the effectiveness that information can be restored using parity data is done so. 
[0245] Moreover, since two or more two-dimensional pattern information by which multiplex record was carried out is reproducible to 
the same record section in the information recording layer of an optical information record medium according to the optical 
information regenerative apparatus according to claim 8 to 14, a lot of information does so the effectiveness that information is 
reproducible from the optical information record medium recorded on high density. 

[0246] moreover, a predetermined direction [ in / in the record section where, as for an optical information record medium, each other 
is adjoined of two or more record sections in an optical information regenerative apparatus according to claim 9 / an optical 
information record medium ] - shifting - and - those - the part, multiplex record of two or more two-dimensional pattern 
information is carried out so that comrades may overlap. Therefore, according to this invention, a lot of information does so the 
effectiveness that information is reproducible from the optical information record medium recorded more on high density. 
[0247] Moreover, in an optical information regenerative apparatus according to claim 10, an optical information record medium is 
recorded on two or more record sections which the same information can set to an information recording layer. Therefore, according to 
this invention, even if informational playback becomes impossible in one of record sections, the effectiveness that information is 
reproducible from other record sections is done so. 

[0248] Moreover, in an optical information regenerative apparatus according to claim 12 to 14, two or more two-dimensional pattern 
information that it corresponds to two or more data with which the information which should be recorded on an optical information 
record medium was divided and generated is predetermined sequence, an optical information record medium covers two or more 
record sections, and multiplex record is carried out. An optical information record medium is recorded on an information recording 
layer based on a predetermined regulation with the interference pattern by interference with the information light and the reference 
beam for record based on this parity data in the parity data generated based on further two or more two-dimensional pattern 
information. Therefore, according to this invention, even if informational playback becomes impossible in one of record sections, the 
effectiveness that information can be restored using parity data is done so. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the pickup in the optical information record regenerative apparatus concerning the 
gestalt of operation of the 1 st of this invention, and the configuration of an optical information record medium. 

Prawing 21 It is the block diagram showing the whole optical information record regenerative-apparatus configuration concerning the 
gestalt of operation of the 1st of this invention. 

[Drawing 31 It is the block diagram showing the configuration of the detector in drawing 2 . 

[Drawing 4] It is the explanatory view showing the condition at the time of the servo of the pickup shown in drawing 1 . 
Prawing 5] It is an explanatory view for explaining the polarization used in the gestalt of operation of the 1st of this invention. 
Prawing 6] It is the explanatory view showing the condition at the time of record of the pickup shown in drawing 1 . 
[Drawing 71 It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 6 . 
Prawing 81 It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 6 . 
Prawing 9] It is the explanatory view showing the condition at the time of playback of the pickup shown in drawing 1 . 
Prawing 101 It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 9 . 
Prawing 111 It is the explanatory view showing the condition of the light in pickup of the condition which showed in drawing 9 . 
Prawing 1 2] It is an explanatory view for explaining how to recognize the criteria location in the pattern of playback light from the 
detection data of the CCD array in drawing 1 . 

Prawing 131 It is an explanatory view for explaining how to recognize the criteria location in the pattern of playback light from the 
detection data of the CCD array in drawing 1 . 

Prawing 14] It is the explanatory view showing the pattern of information light and the pattern of playback light in the pickup shown 
in drawing 1 . 

Prawing 151 < - A HREF - = - " - /- Tokujitu/tjitemdrw . - ipdl?N - 0000 — = — 239 — & — N - 0500 - = - one - E_N - /--; - 
>-:->-- 87 -; - nine - ? - /-- /-- /-- & — N — 0001 - = - 350 « & N ~ 0552 - = - nine - & N -- 0553 - = - 000003 - " - 
TARGET — - — "tjitemdrw" — > — drawing 1 — having been shown - pickup — detecting — playback — light — a pattern — from -- 
distinguishing — data — the contents — this — data — corresponding — ECC — a table — be shown — an explanatory view — it is . 
Prawing 16] In the light absorption spectrum of a hole burning ingredient, it is the property Fig. which expressed the condition that 
reduction of the rate of light absorption arose in two or more wavelength locations, by the exposure of the light of two or more 
wavelength. 

Prawing 171 It is the explanatory view showing the configuration of the pickup in the gestalt of operation of the 3rd of this invention. 
Prawing 181 It is the top view showing the configuration of the optical unit containing each element which constitutes the pickup in 
the gestalt of operation of the 3rd of this invention. 

[Drawing 191 It is the explanatory view showing an example of the optical element for rotatory polarization in drawing 17 . 
Prawing 20] It is the explanatory view showing the configuration of the pickup which made the laser beam of three colors usable in 
the gestalt of operation of the 3rd of this invention. 

prawing 21] It is the top view showing the slide delivery device of an optical unit shown in drawing 1 8 . 
prawing 221 the slide delivery device shown in drawing 21 in a quiescent state is shown — it is a notching side elevation a part. 
prawing 231 the slide delivery device shown in drawing 2 1 when an optical unit displaces minutely is shown — it is a notching side 
elevation a part. 

Prawing 241 It is the explanatory view showing actuation of the actuator shown in drawing 21 . 

[Drawing 25] It is the explanatory view showing the migration direction by seeking of the objective lens in the pickup shown in 
drawing 17 , and the direction of access within a visual field. 

prawing 26] It is an explanatory view for explaining positioning of the reference beam in the gestalt of operation of the 3rd of this 
invention, and information light. 

Prawing 27] It is an explanatory view showing an example of the locus of the core of the objective lens at the time of using together 
migration by seeking, and access within a visual field in the gestalt of operation of the 3rd of this invention, and accessing two or more 
[ in an optical information record medium ]. 

prawing 281 It is the top view showing the cartridge which contains the optical information record medium in the gestalt of operation 
of the 3rd of this invention. 

prawing 29] It is the top view of the cartridge shown in drawing 28 in the condition of having opened the shutter. 

prawing 301 It is the top view showing the example which has arranged two optical units so that one side of an optical information 

record medium may be countered in the gestalt of operation of the 3rd of this invention. 

prawing 3 1 1 It is the top view showing the example which prepared four optical units in the gestalt of operation of the 3rd of this 
invention. 

Prawing 321 It is the A-A' line sectional view of drawing 3 1 . 
Prawing 331 It is the B-B* line sectional view of drawing 3 1 . 

[Drawing 34] It is the top view showing the example which prepared 16 optical units in the gestalt of operation of the 3rd of this 
invention. 

Prawing 35] It is the sectional view of the one half of the optical air gap type information record medium in the gestalt of operation of 
the 3rd of this invention. 

prawing 36] It is the decomposition perspective view of the one half of the optical air gap type information record medium in the 
gestalt of operation of the 3rd of this invention. 
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Prawing 37] It is the perspective view of the one half of the optical air gap type information record medium in the gestalt of operation 
of the 3rd of this invention. 

Prawing 38] It is the sectional view of the one half of the optical transparence substrate gap type information record medium in the 
gestalt of operation of the 3rd of this invention. 

Prawing 391 It is the decomposition perspective view of the one half of the optical transparence substrate gap type information record 
medium in the gestalt of operation of the 3rd of this invention. 

Prawing 401 It is the perspective view of the one half of the optical transparence substrate gap type information record medium in the 
gestalt of operation of the 3rd of this invention. 

Prawing 411 It is the sectional view of the optical information record medium of the type whose thickness is 1 .2mm by the one side 
type in the gestalt of operation of the 3rd of this invention. 

Prawing 421 I* is the sectional view of the optical information record medium of the type whose thickness is 0.6mm by the one side 
type in the gestalt of operation of the 3rd of this invention. 

Prawing 431 It is the explanatory view showing the method of an exposure of the reference beam for record to the optical information 
record medium of the one side type shown in drawing 41 or drawing 42 , and information light. 

Prawing 441 It is the sectional view of an optical transparence substrate gap type information record medium by the double-sided 
type in the gestalt of operation of the 3rd of this invention. 

Prawing 45] It is the sectional view of an optical air gap type information record medium by the double-sided type in the gestalt of 
operation of the 3rd of this invention. 

Prawing 46] It is the explanatory view showing the method of an exposure of the reference beam for record to the optical information 
record medium of the double-sided type shown in drawing 44 or drawing 45 , and information light. 
Prawing 47] It is the explanatory view showing an one side type optical disk. 

Prawing 48] It is the explanatory view showing the case where the optical disk shown in drawing 47 in the optical information record 
regenerative apparatus concerning the gestalt of operation of the 3rd of this invention is used. 
Prawing 49] It is the explanatory view showing a double-sided type optical disk. 

Prawing 50] It is the explanatory view showing the case where the optical disk shown in drawing 49 in the optical information record 
regenerative apparatus concerning the gestalt of operation of the 3rd of this invention is used. 

prawing 51] It is the perspective view showing the configuration of the outline of the general record reversion system which 
performs phase-encoding multiplex. 

prawing 521 It is the explanatory view showing signs that an interference fringe is formed in a hologram record medium by 
interference of information light and a reference beam. 

Prawing 531 It is the explanatory view showing the condition of the pickup at the time of the servo in the gestalt of operation of the 
3rd of this invention. 

Prawing 541 It is the explanatory view showing the condition of light [ / near / in case the optical information record regenerative 
apparatus concerning the gestalt of operation of the 3rd of this invention performs record and playback using the usual optical disk / 
the optical disk ]. 

Prawing 55] It is the explanatory view showing the condition of the pickup at the time of the record in the gestalt of operation of the 
3rd of this invention. 

Prawing 56] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of record. 

Prawing 57] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of record. 

Prawing 58] It is the explanatory view showing the condition of the pickup at the time of fixing in the gestalt of operation of the 3rd 
of this invention. 

Prawing 59] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of fixing. 

Prawing 60] It is the explanatory view showing the condition of the pickup at the time of the playback in the gestalt of operation of 
the 3rd of this invention. 

prawing 61] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of playback. 

Prawing 62] It is the explanatory view in which setting in the gestalt of operation of the 3rd of this invention, and showing the 
condition of the light near the optical information record medium at the time of playback. 

Prawing 63] It is an explanatory view for explaining the direct rendering function which the optical information record regenerative 
apparatus concerning the gestalt of operation of the 3rd of this invention has, and the light power control function at the time of 
multiplex record. 

Prawing 64] It is the block diagram showing circuitry required in order to collate in the optical information record regenerative 
apparatus concerning the gestalt of operation of the 3rd of this invention. 

prawing 65] It is the explanatory view showing an example of the distributed record approach in the gestalt of operation of the 3rd of 
this invention. 

Prawing 66] It is the explanatory view showing other examples of the distributed record approach in the gestalt of operation of the 
3rd of this invention. 

prawing 671 It is the explanatory view showing the example of further others of the distributed record approach in the gestalt of 
operation of the 3rd of this invention. 

Prawing 681 It is the explanatory view showing an example of arrangement of two or more interference regions used by the 
distributed record approach in the gestalt of operation of the 3rd of this invention. 

Prawing 691 I* is & e explanatory view showing other examples of arrangement of two or more interference regions used by the 
distributed record approach in the gestalt of operation of the 3rd of this invention. 

prawing 701 It is an explanatory view for explaining the distributed record approach in the case of carrying out multiplex record of 
two or more data using shift multiplexing in the gestalt of operation of the 3rd of this invention. 

Prawing 7 1 1 It is an explanatory view for explaining the distributed record approach in the case of using together phase-encoding 
multiplex and shift multiplexing in the gestalt of operation of the 3rd of this invention, and carrying out multiplex record of two or 
more data. 

prawing 72] It is the perspective view showing the appearance of the JUKU equipment as an application of the optical information 
record regenerative apparatus concerning the gestalt of operation of the 3rd of this invention. 
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[Drawing 73] It is the block diagram showing the circuitry of the JUKU equipment shown in drawing 72 . 
[Drawing 74] It is the block diagram showing an example of the configuration of the important section at the time of creating the 
modulation pattern of the phase of a reference beam based on the information on an individual proper in the optical information record 
regenerative apparatus concerning the gestalt of operation of the 3rd of this invention. 

[Drawing 75] It is the perspective view showing the configuration of the outline of the record reversion system in the conventional 
digital volume holography. 
[Description of Notations] 

1 [ - A protective layer, 5 / - The reflective film, 6 / — Address servo area, 7 / - A data area, 1 0 / - An optical information record 
regenerative apparatus 11/- Pickup, 12 / - An objective lens, 14 / - 2 division rotatory-polarization plate, 1 7 / - A phase space 
optical modulator, 1 8 / - A space optical modulator, 20 / - A CCD array, 25 / - Light equipment. ] - An optical information record 
medium, 2 - A transparence substrate, 3 - A hologram layer, 4 

[Translation done.] 
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ca*«4] etc. wifcyemm&m&mz&m-r^z 
&<D2 ^jtn ? — >mm & £»&t s 2 ^tc/^ * — >mm 

£fi£#g£«*. 30 
MBEfi^Ste. Htri5 2*7C/t^— ^fitSS^Bfc^KJ: 
oT£j££ftfcfWE«&<D2^/^->«$g£. B>r5£ 
ffllfT, ^©E^I^ClioT^SESi-f 

[«*«5] stc tirie2*7c/i^->'W^^¥g 

ttEEflt^att. Mis«§:<D2i>:7c/^->«^S:*ai2 
w^E^JiKE^TSfsi-, me^'j^^-^;:*^ 40 

eimkem k ia^-r set z&m. t r 5 n#gi 4 e« 

©fttiHSE^gB. 
[M*«6] jftE/^'JTV^-^SiJjfc^&fi. mfEIS 
&<D 2 ^tc/^- >«$8fC*tJS LTttRO/t 'J x-f x- 

iftEEft^ittt. J»K«ft©/*U?*x— **IWEW« 

E^»»C:fctt5j3f5g£>®igcKi; <hi&TE^T 5 ZL £&¥f 



2003-178460 

2 

[if*«7 3 iWE/t'JTVx-^ES^te. ME£ 
2*7C/^->1tSC^UT^§C<D/t'J 7 s - 

iftBE^gte. lftE2&7C/t*->-1g$g#B&£ft£: 

£m<i:?iz. m&&&.o/v)T<(f £ -? 
s&oteffi^pa/s * - >T7t<^fi:tB*^rBiM £xn a ft 

>l;J:o TI^-©IE©®«fC ffiE«g:<£> 2 Kitrt 9-> 
HS^IEK S ftfc«$BB»lf SfltefcJfcllWlESWt 
friO. *oi/^7-f SrfiJfflLT. iHlE^R© 2 #Ctc/S 

ESScwteffi &p a ^ - >-e&n $ nrcm&on&m # 
me^sc© w^ffl ttfcffiUftmm iz 43 it ^. m - 

OE***»CBM*-r*t*C. WE«ftO»*fflt>JH3« 
*i.HB|t Sn^dtlCio TS^Eif ^E^S J: 0 $ ft 

mrES^S«. f9EW4ffl^SB^co^tti:MES^ 
<7)7£li&A^-l&-tKEg£ft5J;-pK. JOTEW*ffl#M 
3t©Hglti:HtrE^7t©JR*<iiS:fTP C tS^atTS 

[it** 9] -ME%««EflMi«(2. S»©E®®« 

tj--53Tfto)*[6it-rft. E.^-eftero— §Bi^±^a^to 

^5J:^l:, H^Ea§ccD2*7c/t^->1«^/0^liE© 

[it i o ] iftEfttifSSEiiasttte, w— 

«rE*«E*JIt*»t*tt»OE»««f-E»Sftfc 1 fe 
z>z.£ z&&.£?zm&m 8 E«©^tf^^*S 

T-*\zftfo^zmk<D2'A7trt?->mm*. mmo 

JSJfTC. *»OE»«*KlH-3T*«E«aftfc , b©tf 

CS*« 1 2 ] SaE7t1ffSE^«l«:«. f!E1S§:«) 2 
^7C/t^->«^CS'^UT±fiK$ftfcA U x-^ 

t?V>Tl»E««E*JiK:E*Sftfc , b<0"e**Cli:*» 
1 3 ] ffiEftflrflEflktttttt. WEHSffl 2 
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3 

limm 1 4 ] ttEXUMHEflkJKtttt. mTE 2 #tc/1 
MI2/tU^^x-^Sr^trJ:pfC, giJEIggC© 2 *tc/1 

att5H*«i 2 ESE<D3fetts^se. io 

[0 0 0 1 ] 
[0 0 0 2] 

*E*rs*n$r97-rs/*E»tt. -««>»;:. -r^- 

fcfcJ^Tfrfcft*. E*3ttfc*«<&?*£«rfc:tt. * 
©E§W)l#C#i!83t*!H»r*di:K:«tO. TOW: J: 

[0 0 0 3] ifi^Tte. jB***^6E*©fcftK:. #U 

xn< 2X5c7 ts J9)vn9-->mm\zwm\s* ens 

^MttSB^tiiLTxia— KTSCiiT. 7C<£B 40 
•flMRKRLT**"*- *. cnCiO, S^lSfcSNJt 
<«#*ttt*H:) i«#*I<Tt). mft&m&ftifii 

lefts. 

[0 0 0 4] 07 5fS. ^fflxv^^iJfJa-AtD 

1 o 2«K£d««ffim3ueiHii o 
it, c ©grains 1 o i*»so««>ei o so 
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>Xl0 3t, *oy7AW*10 0l:jtiLT«i 
3t 1 0 2 £Rlt3*-rs2flfc*>S*BBifcl 0 4*BMtT* 

&mftmttmm. mourn t. witsnfc 2 #C7E5*5> 
*w*->iiMRSfcarr*fc*©ccD (Sffifc£-sss 

^) 7H107i. *ny5AE»«t#l 0 0A»6Ui 
St^nsn^l 0 5 &MUTCCD7W 1 0 7_k 
KBB*tf*U>Xl 0 6 tfcflATH*. *P^7AtB 
®«£#:l 0 OKltt, LiNbOsWa^ffil^n 

[0 0 0 5] @7 SKSUfcESffiiJR-ett. lEiHi: 

1 *©OT*Il: 2 ^tcKEMLT 2 5*567*5^ 

m^^—isT—PhS?. Z.£~C\Z. #l~#n©^- 
3*9*— raC*n^5AE»llt#l 0 0K*«E» 

So*V>T. agm^MSl 0 lfC«toTHSS«{cSiS*> 

aatea**MR-rsc£T, asiH«Ksen3ftfciM«fci 

■0 2ft4«U U>X1 0 3Sr5>LT^a^7AEfiij« 

ft i o o \zmfttTz. rmtz. ^D^Aigi^io 

0 4SIWU. ^py^AE&HEftl 0 0©rt95T, 
t»*>6l 0 2 fciMBJtel 0 4iO**a^*5*fCj;-3T-e 

fC. «10 4lt ->U>K'J*;WU>X«{:«fcO<B 
¥K-.MC*»U fW*a^7AI2iSlftl 0 0 
©JP*^lfi]fr*T?JgoTESSn5<J:p»c-r-S. :*©^ 
— ^#2©E»«»Ctt. 9 1i»ft««9 2A> 
6#fl8M61 0 4*JH»U Z<9»MX1 0 4i««J6l 
0 2 tSrfita^fe-a-idttCtoT, I^U^D^AiH 
ft&ttl 0 0»C*fLT««**aE»'r<5c:t3&*T* 
•5. ra^K. ffiCD^— 3~#n©E&B5fC 

HM#LT. ffif«Sr^fiES-T*. £©±3 
E&Snfe^n^^ASrX^y^t^. 07 5tC^L 
fcWTtt. #D^7AEi«#l 0 0IJS§[«)X5'7 7 
(X^-y^l. *9v9 2. -. X9y9m. ■•■) Sr* 

[0 0 0 6] ^^y^*>6ff«0^— 5?^— 
*ictt. ^O^-S'x-^SEftlfclB&NCAttAft 

■f-p-TSi. -t©#flB?tl 0 4tt. -£-©^— v*^— 

10 5^4T5. £©??3E7fcl 0 5tt, U>X10 6 
*^LTCCD7K10 7»:A»U S*3ttO 2 *tc 
— >*«CCD7H 1 0 7fC«toT^aj$n.5. 

[0 0 0 7] 
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immism&Ljioii-fzwtmi 07 5\z^vftmmx 
\z, mc*n?72±&mm#i 0 0 izmm^^m^mr 

«. *q^7ae&&#i 0 otc#T 5tif$i7ti 0 2 43 

cfctf#S??fc 1 0 4<D&.m&#>tfSM\ZttZ>. 

07 5tC^Lfcfile!t-C«. tfo^AES&ttl 0 
0 S#lC&fifc©©;t©©*&7!/*fr^£:g>, fcuifyl* 

ftm.m& 100 K»r*«*3fc 1 0 2 1 0 
4©ftBfc©te&««K?r5L^ft<, fits©it5v>&B 

Bfc&UT|B]8l<DEfiW£ ; £fT -pCtCD^aft) jWB 

E&#SSST-iio<5<h^3I^6rt*£*. MK, 
j*Lfc*Ptfircte. 11^10 2, 0 4*=k^R 

<kftl 0 5©&5fc$a^\ £P.g&*HC5t^::gfc<5{£B(3l2 

C0008] jfcBWi^awajftfcfc^Tfcsnfcfe 

©Tr. ^©a#Jte. *Q^77^ £?<Jffi UTftfif SSES 20 
8£ftt;:flmSE#-r*$fc*SBE»gB, &£Zf*nif? 

MMfrKEaW* di. & ±tf*a©tt$g7&<i«£-SK:E& 
[0 0 0 9] 

[RB£J5¥8rrSfc»i>©#R] *f£9i©fttimE&gB 
#D^77 £WBUT««2WE»3ft**«E» 30 
B*«*fc3tB«EB«#K:#LT«»*E»-rsfc«& 

«»©««3fc£«ft©E»ffl#HWteS. 

n®3t«i^-»±f'iefisn-5 ±5 iztim&mm\zm 

S*U flHIE»Jl(C*W*n— OEMtC «&©* 40 

* - > \z j: o T«ft © 2 &7cn * - > fit a « #be&-t 

[0 0 10] *3egn©fc««E*S«-ett. ^§c©2* 

/I * - >tif$SS iz mt£ 5 «&©&« SEB/X * - > TgSP 
3nfc«R©E*ffl#BB#fc©T#K:«fcaa*©T#/ , « 
i'-X^oT. #B$8E&«#©«*RE»BK::m*5 
IPJ-OESHWfcfc:. itffc© 2 ifcSc/**- >«1*«#IE 
»*n*. 50 
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[0 0 11] *»H©3fc««E»»«K:*J^T. 
gfcli. Klc. «&©E»B«©35©I»C>£-5E&B« 

[0 0 12] *56K©JtB«ESSBHfet»T. 
EH^Rte. l^-©B«£B?REBBi::*5tt-5«S:©E 
*««KE»LTfcJ:v». 

[0 0 13] #fi!9i©5£tif?8E&gBte. WC. 

ft«BES4«#»;:ES-r^£Bffi€:BB©5*-* IZftm 
IT, §5 ; -*l;:#^T£«&©2;fc7c/^->lif?B£ 
±«TS2&5£/1*-->B«£i«^R*«*., EA^R 
tt. 2^/**->1*«£l**RK:J:oT£d&3ttfca[ 
St© 2 5fc7G/S Bf^CDJWfT'. }g&©E^ 

««CIoT*IB»LTfeJ:lf». d©«£\ ?tfif*SE 
ifc&Bte, »=, 2^7C/-?^— >B«^#Sfr«toT 

. t«snft«*o 2 x.7tA*->i&mzm-3\,*xrt u 5" 
btsbei::. /tuf-f T—srizm-JKmmftii&mmm 

mMt<D^mz£.2>=f-&rti?—>\z£.-oX. AUf-rx 

- ^ *Bf3t ©aaa»c*cf«f »t««e*b ce» lt *> «t 

[0 0 14] *5eW©3tflt«ia»»«K*t»T. 
/xij^wt*— ^±J«#Rtt. «&© 2 

«. «&©/■? u t- -r^-^smaiESBfc^^sm^© 

[0 0 15] *%W©3tBaESSfitC*^T, 
/I'jT^^-^dfcfifc^Rtt. a»0 2*7C/"«^->*« 
fC#jSUT«S:©/'*'J7V7 f — ^t&JL. BSfS 
fit. 2^/X*->««#E»Sftfc&E»«WK::4>fc 
< t fe 1 A ij f-f f -^^ifi«J: 3 C, «©:© 
'J y-f 5*—* *«Sc©E»«WC loT^liei UT 

[0016] #fgip3©7t«#S£gBte. ^SS© 2 
/t * - >«« € ffltt U fea&© tf «>t <h «&© 2 

±5*ftof*/^->i:J:oTH-©Eii*i:aft 
© 2 *tc/^ ^ - >ffiliMII S nfc«^E©B * fim 
x.fc3tetS^EA!l«ft«tO. ^aif^y^^mmvx. a 
§:© 2 #7C/t:?->«i&£S±T5*:#©gfi-e&o 

ffl<MH3t*«HBE«WBK*»*B-©E««*teJlfl»-r 

* t^ic a»©«^ffl#Ha>t*«jHwsn* d tic «t -3 
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[0 0 17] *3893©7fctitffi«£gBTfi. &&©&*§ 

»jnc*»t*ra-oE»*«fc:!!gi*sn. ««ie*jij: 
D*£an*«j*©w£7tat«i*. fcmans. crnic 

[ooi8] *3&woytmwm£.M\z&\,*T. ytmn 10 
IBftK^H. ftft©Eft*tt©5«©iRQ£5E*iBi* 
*«. 7fc*«E*!*#K*tts»r«©#fliKrn^ 
ns©— «H±a««fc 0^5*3 k. m&.o 2*A7tn? 
— >m & tfi&m&St a nt i» -5 *> ©t$> o t t> ± 

[0 0 19] *RW©7fc«WSS£i6«K:*Jlr»T, 

ft©E*WMtK:E*kSnfc'b©-ra-3Tt>J:ir». 

[0 0 2 0] *RH©3fc1lWIS£&«K:*iHT. . 

ft««EEfttt£li. JfettWEWatfrfcEft-r^***}^ 

^«anT^anfe®§c©5 ; -^{'^-r-5^©2 20 

T£(5£ a n/t/^ u t- -Y 5 s — ^ Z\<r>Wrj "t—5> \z 
m-J < m t E^ffl #Mt^ £ ©T* K =fc 5 =F&rt 5> - 
>fCckoT. Br^o«MK:S^>Ttt«E»BK:E«S 

[0 0 2 1] **W03tflMlS*»«K*t»T. 

U^-fx-^^ttttESUUcfettSSrftwM 30 
*K:S£:«>TE*aftfct>©T*oT<bJ:H. 

[0 0 2 2].t&. *fiO^«SS4gfl:*^T. 
TfcflMBEftJfctttt. 2^7C/"«^->fflf«*«Eesnfc* 

-f x— ^*«aft©EailH«tCM-a T*«E» a tlfc t> © 
[0 0 2 3] 

THB*#BaLT»»fc:KMr*. *«w©sii©*ii 40 

©0ggte. fiffi^fb (7x— Xx>3— 5 s * >iO ^ 
SC«fc**«E**prtB£Lfc#9T?**. Bill #H 
«©»ffifc«*3^«E*S££«K:*W-* 97 v 
-?mm. (UT. mz\Zy 9 7 ) £**ifi© 

»ttC*tt*3fcW«E»a*©*JS*j*-r«9IH. 0 2 
tt**J6©»ffifc«*7t*«E*f5££«©£#:*J** 
jRT^ny^H-CAS. &43. 7£flMIEfltff£&Bti:. 
XtHMEftlM £7fcfif?S3£i£fi 

[0 0 2 4] Jfi*lc. **ifi©»!8fc 
*tt*3t«f«E««l«:©«Js8f=-3«r»TRWr*. £©?£ 50 
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1HSIE&8H* 1 te. #U*-#*— HSfci-aTJBJ** 
n/^RStt©SWSS2©— ^Ua-A*Dy? 
7**fMLT«*#E*SftSllMBE*Jl<!:UT©* 
□ ^7Ai3i. 5»I5t, §ai4i5, croii 

©ffi«i:LT©7 K V7. • D— tfxU 7 6jW!f3£©A* 
IBMTRttSn, BD*57KI/^- +f— #XU 7 6W 
OI»OKra*«T-^XU 7 7f;^CoTl^-5. 7 h'l/X 

•*-*i'J76cb:, i*->y;uK-y— #^scjc«toT 

R5©SltBfffcffll»Tff5ilt3&«T**. h?y*>if 
■y— #*ff5fcft©**tLTtt. *:7>fc!3» 
h^ffl^5;t*5Tt5. mnMmfo2\ZMAH0. 6m 
m^T©ilS:©Jl*-, tfin^yAJf 3te0iJ;U;f 1 0 /am 
^©SfiWJP^t-r^. *oy7A@3H fttfSBSt 
S*ifct*C3t©iMEK:«:i;TBST*. KB*. EW* 
•©Jfc^ttWttJ&qefc-r « * n ^ 7 «fc o TJgfig 

atlTUS. ftni/^&ttmtVTlt. t~j.# 
> (Du p o n t ) it©?* h*"J-7 (photopo 
1 yme r s) HRF-6 0 0 «'*t»|Sn 
*. S»tM5«, «fAK7;P5=">A»CJ:-3X»jSEan 
TV**. 

[0 0 2 5]*fr. H2*#BBLT. sfeftttTOJBffifCflt 
*3tflt«E»W4««©«li«»C-3fr»TBiWi-<5. C©7t 
«?BEg&?¥£SM 1 0 tt. Ttlf SBE^«S# 1 #0R 0 tftt 

sn-5xe>K;u8 i t, c©^e>K;u8 i Srigtea 

t5^e>h';W-^8 2t, 3MffttE*Ktt 1 ©136 

s*Bf^©fflt«-3«fc-5fr^e> hvp^E— ^ 8 2 
tB«s4iiioii Mtc> ytm&3zmm#nzztvT 

1f*3CtE»ffl*JH3et*JHWLT««*E»r-5t* 

%«ftEflUK# 1 fc*fUTB£fl!#J!H3fc*«iatU 
S^Tt^^aJLT, 3t«*8E»«t#lfcE*anTV»-S 
tfSS-^f *fcJ&©lfy^7y ^1 1 d©tfy^ 
7y^l l*3W»«E««#l©*a*|RiKSH&Rrtgt 

[0 0 2 6] 7t*«E^«^g«l Ott. HtC. t>y^7 
7y/l 1 ©!ii*fl§±0 7*-*7X7-f§FE, 

h7y*>^i7-»^TEfiJ:Iffi4fitRFS*tB 
-T-Sfe*©^tBlHl8§8 5 t, 3.©^aJIeF8S8 5l:ioT 

&ajan-s:7;f-#xx7— ff-stF Ef-g-^r. e y 

^77-yyi lrt©7^X3.X-^<£^»,UT^#)U'>X 
*7t1f*E»«#: 1 0**»l«li:»»3*T7*-*7 
sS&ff5 7*— ^l°IES8 6 t. ^ttiIsISS8 

5 fcioT^ajan^. h77*>^x7-^TEi:l 

0't>Ttfy^7yXl lrt©7^XiX-^^^li!iLT 
»«jU>XSrJte«ffiE@^l©^g*lBlfw^»a-&T 
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b9 #*f?3 h7y*>yt-#0»8 7 

y9Ty 7 11 *3fc1»«l2**£# 1 O^&TjIrHC&ISS 

[0 0 2 7] *Sf5&S£i£B 1 014. SEC. My 9 
Ty-fl 1 (»3fl)ti£t5CCD7l/-f©tiJ*f- 
3- HUT. 3fc1**E*flt*l©?--*xy7 7K:E* 

F «fc 0 n y 9 Vft K> 7 h* UX * H9J L 

©^teSfWHT-SP^ hP — 7 9 0 £. Z<DU> ho — 
79 0lC^bTa^coft^S:-§-^.'5Jtf^gS9 1 
TV»S. 3>hD-79 0H «^-ffiSlHlK8 9=t0ffi 

tf7.7-f K*- #H»8 8»*«JWr*J:5K:*:"3T^ 
S. XK>HA^— *H*8 3»4, «^J81S[hISS 8 9 «k 
Dttl*$n*S*f Uy9*X1ltZ>&3\Zl3.-oX^ 20 

s. 3>hD-59 0ii cpu w&mwmm) \ r 

OM ('J — K-'*>'J -^U) iJctt^R AM (7>^ 
A • 7d7-feX • ^U) &#U CPU**. RAMSrfE 
littUT. ROMlCte*rt£tlfcXay*yA ; £^fT-r 

[0 0 2 8] iMc. 0 1 *#Il/T. *^5ScDJgs£^*3 
ttShfy^TyXl lOT^EKiroUTtS^-r-S. My 9 

77^1111 7, m > yjv 8 i tcftttt ?8f5#&# i 
fezntzizziz. ytm m*m# 1 ©swis 2 «ic» 30 

l^nM^U>Xl2i:, C©»k>Xl 2 £7fc«$8 
sEfi^ffc 1 <DmfrJjfai5£&¥&JjftlZ&m-Vmtz79 

m# i <z>K*f»c fttfavyxi 2«*»6WKERsn 

fc 2 fl-ffliMftS 1 4 43«fctfX'JXAXD-.y £ 1 5^«A 
T<^£. 2 ft-fflffi^R 1 4 (4. 0 1 tr43l/>T^fft©fc{Sl 

«#K:E«*nfcffi3fc*i 4Lt. 01 tcfe^TTtiaw 

t^KI 4L(44gft;Sft£ + 4 5° 0163*. MffiU 
Rtt«3t*iaiSr-4 5' HteS**J:5K*oTV»*. 40 
X'JXAl/Py? 1 514, 2##]Slft«l 4«^6«fc 
Ei^nfc^SWffil 5 aigWIl 5 b£*#UT^ 
-5. C©#SMI1 5 aiSStffil 5 b(4. 
ifc*lRia«*f*l'>Xl 2 03t*H*H*lC>*bT4 5° Mlt 

[0 0 2 9] fcfy ?7«; Xl 1(4. Hie. X'JXAXn 
y£r 1 5<Z>ffl#(cEB;*ft;£XyXAXayy- 1 9.SCS 
X.Ttr>5. X'JXAXny^ 1 914. X'JXAXDyy- 

1 5 0D#S»®1 5 aC»j6tSfl!ll:EiSn. K~=> 
flffi 15a izW-ntifcttft 1 9 a <h. K#t® 15b 50 
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(C^TSteBlcEB;**!. 1 5 hizW-ftfc. 

*KttWl 9btSfl>Tl^. 
[0 0 3 0] My 97 y 71 1(4. XUXAXn 
•;?15 tX'JXAXdy:? 1 9 t<Dffl\Zi$^T, *5 
Stffil 5 aScktfKfcfffil 9 atC*fjrr£&B(C. X'J 
XAXnyy- 1 5«J;0JB»cE«Snfci!IiU>Xl 6*5 
J:l«fctt«aM*«PI«l 7t. X'JXAXciy* 1 5 4: 
7*)XJ»-7ay9 I 9 tOW»c*«r»T. SStffil 5 bis 
itX^SSt® 1 9 btCttJS-rsftBtcEB^nfc^Rim 
^1 8 ££tft;LT^5. 

[0031] eta^r^Tt^sisg 1 7 (4. **f«k:e51s 

-r-sdttcioT. fto&nz&mtfHzmiMTzziitf 
-e**j:3cfcoT^*. cofiffl^p a m^ia§f 1 7 1 

[0 0 3 2] ^Mi^l 814. te^mzwimztiK. 

5 IC&oT^S. droz^TtlOiigl 8<hLT 
(4. iSS^T^rfflV^Ct^T^^. SID%SIIS18 

[0 0 3 3] My97y7l 1(4. M(C. 7t«^ia»^ 

^l^e»<DR07t^. ffiiw&SMHii ssaaufc*. 

XUXAXD-y^ 1 9 0MWI1 9 bTKItSnS* 
l6lCEB$nfc^ai^g<i:UT©CCDTU-f 2 0 £{I 

[0 0 3 4] Mv97yll 114. SC. X'JXAXd 
y?19 £«t?«£IK]%&iq« 1 8 t.\ZW.ftM<»m?5 
(c. X'JXAXn>>5^ 1 9«*»60KE«anfclf-A 
XX'J y^2 3. 3iJ/- ?1/>X2 4*iJ;^illSB 
2 5^IxW5. f— AXXU y^2 3f4, 
^I6]^'n 'J ^ — 9 V >X 2 4 CD3t**IfilK» LT 4 5 ° 
fflltenfe¥SW®2 3 a^tLTt^. 7tiH^B2 5 
14. ZJt-l^>h^ti£^M7t»^?:ai«-rS : bro-C. W 

[0 0 3 5] My97yfl 1(4. IC. ?tillgB2 5 
mfr*>V>9t&M— AXX'J 2 3C^5MI2 3a"C 
S#t^n-5*lfi](CEB^nfe7* hT-ff?^26i:. 
t*-A7.XUy^2 Z\Z&tfZ>7* h=r4 : r992. 6 «t 
ttK»«»=. t-AXX'J y ^ 2 3fid^S)ll(wEfi$n 
fcflU>X2 7. v-'J>K'J*;H^>X2 8i5cfci!/4# 
h^-f^^^ 2 9 SffitAT^-S. 7^" h^i' f ? 
^2 6(4. 7tiHSB2 5^e.©7t^S^L. ^<73i±5^(4 
3ttiS^fi2 5cotB^^S»ji^S-r^fei*tCfflt^n^J: 
5fC^«toTVi*. 4 55-iij7* hf-fTi'^2 9(4. 0 3 

|Sj(C^-r^^(6l<i:¥fT^i'J^3 0 at^tliiS^ 
•5^[6]05?i-«'l^3 0 bil:4-3t^il$nfc40©^ 
B52 9 a~2 9 d£WLT<^5. ->'J > H V%)V\s">X 
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2 8fi. *©n«BO't"Mll*»4»l(7# V^tJtZ* 
2 9 4>#SIigil 3 0 a, 3 0 bl;^H4 5° £&-tJ;-5 

[0 0 3 6] tfy^Ty^l IrtODfiftSiBiJKJE 

H«l 7. gRMHEnigi 8SJ:^Sgt2 51i. H 
2 iCJSIt-S ^ > h P-7 9 0 JCfcoTIUMISftS «fc 5 K 
ttoTti*. 3>hn-59 Oil. <iffi^rom^g§l 

^0-79014. mfeo&mz'&iT&ztfmftLfzg. 
GLft&&mmz&fflTz>£oizu-?T^z>. 

[0 0 3 7] fcry*7y^l lf*JCD&¥KfcfSl 

5a. 19 bOEIf^ti. #J*fcf. JMMBIBftiKtt 1 K 

[0 0 3 8] i3(l 4ftm?* Vt<<t!7*2 9 COffi 
^7fCS-^*tiT, 7*— #J7;x^ — ft^-F E. h ^ ^ > 
{f^TE&J;Cm£{i*tR F -5 

[5JES8 5H. 4»|i)7* 9 ©»^<7)S3t 

352 9 a, 2 9d©&tB77S:J!jnSE-r-5jD»§g3 1 i. 4 
ftm7* h^<{T?i7 2 9<Dtt&cog:ft&2 9 b, 2 9 
c05&fiB73€rSD»-rSimffS3 2t. Jn@S§ 3 1 ©ffiXJ 

■5 7*-*^X7-«^FE^^T'5M»SS3 3<t:» 
4^Sij7* h^-ff^ 2 9© h^'y^T^HCfB^TBI 
D^^S^2 9a, 2 9 b©#HJ^$:iD#-r-5iD*§§ 
34i. 4^fij7^ h^-T5 i i7^2 9 CO V^yZ^tfUZ 

»oTKo-&5s^gi5 2 9 c, 2 9 day^mti^mw-r 

^»S3 5i. fll*»3 4©ffi;&fcJnJM8 3 5©ffl* 

X5-H^TES4j5lSnKjfS3 6<h. Al*8g3 4<D 
tB^i:S0*gi3 5 (DIM] t&mWLTn±mnRF 
/Srr-5jD#g§3 7 WIATl>4. *HS£cD7ggg 40 

• -tJ— *X'J7 6l;E»<*nfc1iNB£B£Lfc«*§ 
Tabs, . 

[0 0 3 9] *?MS®«ffifCffi3ftttf|ilHit?f£ 
T. HHCKWT*. e^b#. 

[0 0 4 0] *r. H4*#flBLT. ?— #*0>fMIIc 50 
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2v>TR«r«. -y— #»»c»4. gmftxns 1 8 <d± 

9 0fi. Wk«*RFJ:DW£snfc»**ny*icai 
U7 , 6*aiir*>-f 3>£T£TOIU tt®ls>Xl2 

[0 0 4 1 ] 3t*S«2 5A»6Ull*Snfc3en. mj* 
10 -*U>X2 4fc:J:-3T¥fT3fc*£*ft. f-AX^J 
•y^2 3KAi*U ¥Kft®2 3 a -?%:&<D-mr&iBi 

u -aaswana. #s»i2 3a-eg»sntjt 

2 3 aSrjiiaLfcfttt, zfVXAZfny 9 l 9 KAS* 

u asd«*E»ffii 9 b*aar*. *e&® 
i 9 b^jgigufcfttt. ffliw3t*n»i 8*iaau y 

U XA7* n y l 5 ©g^ffi 1 5 b TSW$n, ?tm<D 

-B&*K&tm i 5 a «aa u miz 2 ^-mmx®. 1 4 

£Si&LT. *Hfo\/>Xl 2lCcfcoT*^$nT. ft* 
10 *E*ME«:i»C*»t**n^7AJ13t«BI»4 0D»fll 

• -a— #XU7 6»-*5tt^x>#xey 
hlCiota^nT, tt®lU>Xl 2«CR,t< 

[0 0 4 2] 3t*^f2a^l*^(D^D7fcfi. 
>X 1 2 TTfr 3t*<t ^n, US 2 ftmm*& 1451 
iSL. yuXA7D 7 i?l5l;AMLT, 8IW 
5 a€rMi§-r-5. ¥EltB 1 5 a&m'&Lft 
1 H0*tt. gWlSal'IMSn. SI8l%£Hjei8 
£iij®U ^Sro— WifiX^XL^-Xuy^ 1 9 cd^s^ 
®1 9 b£jSi§1--5. *EI^®1 9 b$-^igL.feMD7e 
«. tf-AX ^'J 7^2 3 1C AS=f L , 
#tE2 3 aX:£#t£n. dhU>X2 7 *5«tCX-> U > K U 
^;PU->X2 8^lifca®Lfc«. 4^fJ7* h^-fr- 
i7^2 91Cj;oT^t±iStlS. fLT, C©4^fJ7* 
hx-C^i7^2 9©Ui73lC*Cf^T. H3K«L>t«ai 
l°IS§8 51C«fcoT. 7*-^)Xl7-i§FE, 
^ > i/x ^ -m^ T E *5 J: CXS^ «^ R F di^JSE $ n. 

y=¥>ifH— #i!>mt>ti%£Mz. 9 Uy 

[0 0 4 3] ^43. ±iaw-9— ^WlC*Jlt-5S^Tl±. 
\Lv9TVf\ l<Dmm\t, CD (n>A>> h . 5^7. 
^) ^DVD (^y^- tf* • ^-CX^Sfclix 

oT. **Jg©^lc^l7-5^1f fgE^S^gM 1 0T 
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[0044] ®.<D&w-zmm-rz>Ai%fti$£zf 

+ 4 5° «3fc#Gl£H£SttfclttttflBfc£U Bfl^tt 
Sd7££+4 5° *fctePfil7fc£-4 5° ^Tt^SrlHl 

tt«3t*rftl3&«XWIiik:¥ff*:lt«ai3fC*«. 10 
[0 0 4 5] *»C. C»l*©fPffl»C"Pt»TBl«H"r*. B 
6«l2@^lC*3Vj-Stfu/^Tyy 1 1 <39^@&^-ri5iW 
Ei»l:tt, ffinMHMIt 1 8 tt, EST* 
i*«KJ6UT#H*«»=»ifttttt (EAT. *><tfcm 
5. ) &XKttll *7i%t5. ) taiRU 

[0 046] fifiSnXXMI 1 7 tt. 20 

fttCfclLT, ^©^H/I^-^C^T. HXS£. 
ffiS©te*B£S*P(::LT&*BllO (rad) t5>tc (ra 
d) ^SiRftKtf-^-rail.hlCctoT, K<D&ft&&m 

Ba3t*±j*r*. 3>f-a-79oii ftfecD&mz'ft 

o jiD^sns^p/t^— >o»«icfle-3T. a»r 
*3fc©tett*£ni!WKSs«rr*. 30 

[0 0 4 7] 3tWS«2 5©ffi»>t<7>aj*tt. 

xi 2(Dttj#t^7 ; -^x'j7 7 *aa-r*mtt. 7* 
-*x-y— #iitfh77*>^»- #»4ff t>nr. » 

[0 0 4 8] B-6C;kL&J:3IC. ? l dillgM2 5j&»5ffi 

¥fT?t^iSn. k'-A^y>j7^2 3KA#tL. jfcfi 
CD—ffiftf¥KltiE2 3 atiBHU ^'JXA^ayi'l 
9ICA»-TS. ^JXA^D"^ 1 9fCAS*Lfc7t«. 
ft*©— ff^SMB 1 9 b£jgi&L. %m<D— 
Ettffil 9 b-CKSt^n^. 9 b£jtj&Lfc 

©IfSftte. /UXA7n.^ 1 5©S«I1 Sb-CK 50 
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4£a©-r*. iut, 2 »wjt3ME 1 4 ©fig 
3t«i 4L*aiiUfc3fett«3t*rti*«+4 5° mmzn 

*jWM«-4 5* Isie^nT. BMJttOJttttt*. 2# 
*«bt*14&aiftbfcilM83ttt, »*U>>Cl2C«fc 
oTM$nT, JfctiNBEgkiSttllCfettStfCI^A 

a 3 t&mm 4 o^if.®. sitissi-c'Rm 

[0 0 4 9]— 77. WXUfUyir 1 9©¥K8*S1 

9 bTS»*nfc«»4. R*rai 9 a-esstsn, 
->i:«Eot, 3tofi:«3WffiiBa«»cKwanT. es^ 

jiLT«5K-r*3!etft:S. ^©ffiSlffl#BSJttt. ft&© 
HW^JXA^ny^l 5©¥E3t® 1 5 a TEWS 

n, 2 g-MtSHMg 1 4 saa-r s. ^^t. im-e. 2 

1 4 ©ffiEftS 1 4 L &a»Lfc3ttt«3fc*l*] 
*«+45 8 IsIg^nT. AfiKfcBfttteD, tS3MK14 
RSraiaUfc^f4M7t7j|6]A^-4 5° HIESftT, B<g 

?t<D9tt.ts.z>. 2 ftmmytfc 1 4 sraaufcE^a^ji 

ftlC!S»Sn, *Pif7AI3tffill4t0t^I 
«fc 0 fe^Mfi'JT— aifeMtas £5 &R$Lfcffc 

58& u 6 * n tf 7 ai 3 sraaa-r * . 

[0 0 5 0] 07 *i J:tf 0 8 tti2®^lZ*3tt-57t©«Sg 

6 l-e^Lfc!5^«P®?t**L. ^6 3T*L^:f5 
#HA<l7fe$r*U. ^#6 4T-^Lfci2^«BH7 l 6$:* 

[0 0 5 1] 871:^1^51:, 2 «-«KE3fcK 1 4 <o 
ISEJttKl 4L&aabfc««*S lLtt. Ad7t©^<i: 
»*1/>X1 2S^bTJtt«f«ia»«l#lKiH« i 

sn. ^D^7A^3^aiiL. s»«5±-c«t>dNg 

«*0^7A3S:ajiiT^. 2 ^ajKJttE 1 4 CD 

tSEJtfil 4L^ai§L/ti5^ffl#B37 l d5 2 Lti. Afi?t 
OJtttttO. »*U>X1 2*^LT**E«BW*:lf= 
!H»*n. ^p^^AB3i:«S«4t©^i5J:0 ! fe 

■ 3fiCfiVsT. 5 TKSt^nfc Affl3tt©flMI* 

5 1 L££ltK5fflHKjttrAd7t©EgU^B57fc5 2 L 

(t^bt : F^5'->5Mu. ytmmm2 o©ta 

^ny5A^3rt(c^ffiWlcES^n^. 
[0 0 5 2] 08tr^Lfci^lC, 2^«S63t« 

1 4©ffiE7t«l 4R€rajgLfc*^7 l e5 1 Rtt. B«>6 
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T. ^g^D^7A3 5riija-r^. Sfc. 2 #fiJi«7£« 
1 4©JS^«1 4R*a®Lfc8H&ffl#fig3t5 2RH. 
Bd3t©fia:t). tttll^Xl 2£fl-LTtif$8E&!& 

y^AS3rt(C43^T. 5WBg5TK3*;*ti;tB<Ift© 
1t^5 1 R<h5#tW5fi!llrjttrB^©ie®ffl#BB3t 
5 2 Rt WLTW^->$ML. 7&!Ig«2 

[0 0 5 3] M7 &£Zfim8izmi>ft£z>lZ. #5SSg© 
[0 0 5 4] *Hifi©^JiTtt. ^ny7AI30|^- 

[0055] ic lt. ^mmommtnt. *d 

l&f8.2nz>. A«3COfl|«*5 1 LtB«Jt«0IS 

&ffl#M3t5 2Rtlt flBE2rffl#*ftXr«fc«TOt»- 
f, BtSfC. Bfl7fc©1***e5 1 RfcA«3fc©KSUHt* 
RUE 5 2Lt(l S^lSj^a^-r-SfeJ&^L^:^. 
£©«fc5fc:. **SS©^s§-Cte, *»<cTatW©JB!fe*« 
KrJhStl, SN («^»$|*) i£©{£T£l»li:-t-5;i<h 

3( 

[0 0 5 6] £ft. #*i6©JgSgT?tt. <Sffi3tf±. ±iB 
©Jc^tC. 7m«E*«i*l»C*»:r**nif9A»3i 

»*1/>X12*I:RoT<«. CODMO^tt, 17— 
BftPiUmcUT. 4£>M7;*- 1-7^7^:^2 9 tAWf 

4 ©fg#ffi± t) «?ffrffT*<b*a&&S £5lc«Dfcl> 
Tf6»7fc<fc ft ff$gEfi**g# 1 ©SWBI 5 TSU 

[0 0 5 7] ft*. *H5S©^bST«. CiU>X1 6$ 
[ 0 0 5 8 ] ^IC. i9 5#ILT, f¥£l$©ftUHJCr3 50 
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lr>TKWS. B£B#Kte. SnjEMH 1 8 ©£B$ 
5 £T*1t«©E&Pt»;£tt3EgMB#8B7£©&iS/'t^ 
9EM»17li. 3>hD-7 9 0j:04A5n53ESIA 

[0 0 5 9] ?taigB2 5 ©&#*}£© ttiTjtiU 3£ffi© 

XI 2©tliSt>t*5^— ^XUZ7^jiii-r'5^-1'5>^ 
^gJU »«ll/>Xl 2 ©ffiStTt**^— ^XU77S 

mmtzm, ±E©^<t-r^. aM&u^xi 2©tM# 
*i«h^y4 t >^-y— #nffton-r. *f#ii->xi2 

[0 0 6 0] B9(Ca?l,fcJ:3K:. 7t2iSS2 5*^m 
^$nfcP<B7t©7t«, =J'J^-^U>X2 4{CioT 
!0 TfTTfcSEtSft, tf-AXX'J 3fcA»U ft* 

©— gi5*i#K#t® 2 3 aSrgjgU XUXAXo^l 
9«CA»-*-«. X'JXA^P-y^ 1 9fCA#Lfc7t«, 
7tfi©-g&#¥£§ffi 1 9 bTSMSn. CORMStl 

^Tttt, sitffii 9 aTS»$n, fi:ffi£iBi7£3ems i 

C©S^ffl#fig7£tt. dbU>Xl 6 £iii&LTiK3frf -5. 

Xay* 1 5©¥RS*ffil 5 aTSStSn. 2a-*Mg7fc 
0 «1 4Srii^-T-5. CCT. uit, 2 7>»Jig7ttE 1 4 

©is^s 1 4 l s-a© LfcMtm%:JSfo&+ 45 1 @g 
sn-c. Afli3t©7tt^:D. myt& 1 4 RzmmL rz?t 
ttflMMrifijtf- 4 5 • la^anr. B«7t©7t«tJa:*. 
2^sdi?3ttsi 4*aaiufcff^ffl^BH3fef4. t&mv-s 

XI 2lcJ:oT^$nT7 l 61f^E^*lfcra^^ 
tl. *o^7A13 i«SM4 <h©^^-EJ:0 t>^S5<8'J 

* a ^ 7 a « 3 « a ii r -5 . 

[0 0 6 11010 *5J;CX0 1 1 ttS^B#tCi3tt-57t© 

tkt&ZTFi-rmwm-Qibz. ^c*s. ^ne>©s(c*5t.iT, 

fcE^ttSfiJtSSiL. «F^6 3T^U/tE#ttA«7t 
^F^6 4T^LfcE^«B{S7fe^SL,Tt^-5. 
[0 0 6 2] 01OCi Lfc =t p IC, 2 7>fiJ|g7tS 1 4 
©KtESI 4L^aiaUfcW±ffi#BB 7 t5 3LI1 Ad 

lfCSS«$n. *n^7Ai3t«fl4i:Wii < t 

»L7ic*te3f:D^7A^ 3 ^aiiT^. ^©^^ *P 



(10) 

17 

1/>X1 2 Writ*. tt®>U>Xl 2T¥fT^<i:S 
[0 0 6 3] 3Llt. 0 1 1 C^LtiolC. 2^9JiSE7t 

,. %t!cL^^*ny7A^3«-aia-rs. ^©iss 10 

*d^7M3J:0. fE&l$lc:fctt£fiNBfc5 1 R 
{'^-r-S>W*7t5 4R**SS£-f£, > dCDS£ft5 4R 
tt. »1U>X1 2«»Cif|*, »«IU>X1 2 7?¥frft 
^iSn, S£2#W18fc«l 4*aiiLT. SffilftW 

[0 0 6 4] 2 a-«ffE3HE 1 4 X 

1 5 ¥SSt® 1 5a^SSLtS43t 

tt. S»I15aT5!it$n. $n3CXHS18W 

u ytmn—t&fi'fvxk'fny? i 9«»^s#tffii 9 20 

bTKW^nt. CCD7K2 0CAWb CCD7 
U-f 2 OtC«tcT^ffl$n-5. CCD7K201C 

[0 0 6 5] &mm&myt<a®mrt* 

- > t n cEM/i*— ><Dn&m&mytizttis-r &mm 
<D&tim±znz. 30 

[0 0 6 6] 01 O43=fctf01 lCSl/fc.t'PlC, *H 
*n£^AJ13©ng-ffifiiJJ;9fTfrn 

•5. 

[0067] *nm<DBm-u\-t. s£^©-gB 

£©4##J:7* h^-f ^^2 9tcASt-r^^Sfflt^ 

*d^7AI3 i«@B 4 ©%^BJ: 0 fe#ttMT*<b 

»«t#l©S»it5-pS**SnT»»U>Xl 2ffiiJKgi 
oT#T*>4#I>J:7* hf^fi'?2 9±TimS!LS 

[0 0 6 8] C CD7 b-f 2 OKioT, S 

*7 , £0 2^7c/'?^->^tfi-r5JS^. S43EtCCD 
2 0 ttiEaKttlftfef CCD7K 2 
0W^tB5 ; -^^e»S^CD/^^->CiJlt-5)S^B 50 
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T*. CldT, 01 2*J:0!H1 3£#HaLT. CCD 

**wa«tBifcr**ffiK:"3v»TRwr*. 012 

(a) I'^bfei-StC, MvZTv-fl 1 IC-fetf-ST/"? 
-^¥tt. 2»fiJffiE5tSl 4»CctoT. JtdSt-fctl/ 
T»*&2t>©»«7 1 L, 7 1 RlCg>t?&*lS. H 
C. 012 (b) fC^b/liplC, 7/1-7tll £IH) 
3t*W»l 8CJ:oT. U&<DWm 7 2 fcfc-ttsns. 
dOl*7 24t, 2^7C/'?^->-7 ; -^©a/J^et^: 
*. *SllfSO^§§T«. 2i8T?lt;yhOf^f 

"o" "i" **ru i \±v v<D>mmzn 

5. 2BXtf£lC*>£fefi£fc:*7©«£l4X7--'7 : 
d©iotZ. 2I$Tlt''vh©ry^l' 

Mft£±tf&C&;6t-C#««0*iJ? hftf&«. 013 
(a) tt, l hfflri?^^f-^i:»ili:tS2M 
©&7 3£ftLfc<b©-?&<5. Z\<Dt&7 3tiffi&-rZ>m 
BIT. f-^Sttfo. **SSOJgliT«, 2 
B*#t# K * > $Jfctt# K * 7 <0»^ttx > -5 s - ^ t 

US. 013 (b) iCTrcUfcJ:^;:. 2»W 

JSftlS 1 4 CDft-SMtcWrft: 2 H^©^cogg^i^i«J^ 
K:£itfc2H*©M©«#£**SfcS+:fc*©*«7 4 
C Sc^fC. 17- ^— ^SrdT^©/^ — >TSEMLT 
<>>-5. £<Z>l7— "r—*<Drt9 — >£. £TF, + 

*->*«XlMfc«fflF«£fc*. fc*5. 013 (b) tc43 

StUTV»a. Sfc. «t"t'>*»©4H*<0«l*7 7tt, * 

[0 0 6 9] h5y*>Ml*/^^->t. 
5 ; -5'fC^-r'5/ , ?^-><i:*r^fe-&-5<ii. 014 

(a) (C^L7c«i;^75:2^:7cA^->i7i^. 

mux-it. mz. j s -?m»&j\-<Dnm<o?*>* 0tc^ 

. CCD7K 2 OW^tllx— ^75^6. 
[0 0 7 0] IEflU9iC«. 014 (a) tC^L/c«fc-5^: 

a. w^WKWsnaw**©^^— 014 

(b) E*eCH:^t3>h5Xh 
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D7K2 0l:i?t, 014 (b) iZ7HLJtJ:?Un 

S«P&g £ L T 5 s - * £ «J3'J T -5 . 
[0 0 7 1] 01 5 (a) «. S^CD/-?^ — >d»e.*lj 

cDA-i-i s?©f?*§ zmstzmmtf^n^eni h©x 

7 4T^f>J-rSdi:f3<J:^T. 4^St7 8A, 7 8 
B, 78C. 7 8D»C$H}TH-5. -eLt, 01 5 
(b) fC^L^iotC. »ftOl«78A, 78C^ 
fc*TiE»©»l*fc»J*U Hltitl;:*Ml®ftJft7 8 B. 
7 8D£^*>1tT*gJ§J©l?Ilge£«5/&U 20©*§J&©® 
*££±~Rc:ffiBi~* £ iTE C Cf- ^^^EKT-5«fc 
5l:LTU5. ECCr-y^ttt, est ^ 

— K (ECC) StfftlLT^Lfcx— *©?— 
£5. 015 (b) te« nfTm^CDECCT-^ 

;ucd— M^L^ifeo-eSO. ^©^©ie^Jfcgfifc^ 
«-T*C<t««-lf*5. 015 (a) (C^Lfc^- 

^iS?iJtt> 015 (b) fC^bfeECC^— y;KD-5*. 
©— gB£*iJ/8Lfc&©-e&9. 015 (b) (C^bfc E 
CCf-^O^^, 015 (a) K^LTct^— rS'l^J 

fflt-T^o E»B5Ktt. 015 (b) fC7FLfc,fc5&:E 
CCf-7>$i 1 5 (a) \Z7r;L7t£?lZ4-o<Dmt$. 
7 8 A. 7 8B, 7 8C. 7 8DC»»LT^f SEg 
«t*lKE»L. fttectt. 015 (a) tr^L/cJ; 

(b) (C:^LfcJ;3&ECC-r— £©E 
[0 0 7 2] ±M<D^^ts.n^(D/-%9 — >iz3$tfZ>m 

m&m (h?v*r>>fmwmrt*-» nam** 

-aTIEli. 0 2fCj3lt5«#jglSlElES8 9fCJ;oTfT*5 
tt-5. 

[0073] a±iJ2^Lfc=fcp(c. *nm<z>Mmiz&z> 
ftmmmm£mw 1 o «c=kntf. 7t*?8Eii&# i tc 

X£. £T3MMEfEMtttlKttLTm-- BM^&n— 
S*SCfCifc^TE@S^:ttS4©fcje>©7t^$/jN$ < 
&^©*#©<t 5 fci£5fc©isggat3- * 
*. il^COTt^wX^^Mi^CDt-y^T-yyi 1 03 5 
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[0 0 7 4] ***©»J8»cJ:ntf, fttif$8E& 
l \Z7*— iJT.^— tf&&zfib 7 

*SS=k<ff^Cl<i:*tT#, ^©fSS, UA-A'tf'Jx-f 
7>y&T?-t.Xtf!gm\ZZ£Z>iiPi\z, E8&S? 

io E&£s*j«ktf*&@tu— <t5ui!>«-ct 
/t^— ><&&x.fca*6. &o£f5i±m3(Dm—ffiffi\z& 

[0 0 7 5] **16©»»::.i:fttt. 3fcfifSiE^ 

ME#lfcE»;*ftfc1IHBtt. -t©««CDIE««Pt*Jt* 

20 &mm&m%:<DRmrt?—>izmc&m/i?-><Dn&. 
ic. #»Hjt©sEii/t^— >*fatt«#aa©*« («*. 

«#iOV7hl)i7) *IB*LT**. -e-©ft«$SE 
««t#l S#ttit«fi9ft«f=3.-t)'fca«b. a.— if© 

^H/'?^->©l9«S, LTMMK#»"r« 

30 [0 0 7 6] *?m<Z>&ffi£{g«3M*ttE«??£ 

^7t©/N'^->©^*i^fc^:-5. 
[0 0 7 7] *HSS©^lifw«-57t1fffiEgf?^ 
1 0 IC J;;J"US\ \*y97vzr\ 1 04{C^Lfc 

■y— #Rotttttr*ctfcj:o. &mmmzjL>#7. 

©f. t¥3l?©7te7 ; -<^^g«<i:©S^f±^^-ti--5c:i 
10 [0 0 7 8] Sfc. *HSS©Jg|g(C«S7feM«E#S* 

zztfez safest), fentf&mztiitxtimiizmm&i 

[0 0 7 9] Sfc. 440tC!>»tt(C«»t«3e«4ieMMt 
?7&m3t, X>j|?^ey MCfcoTT Kl/7fO* 
0 fc3H»*K»K#l***LJ:3i-r*fc. ^n^©2 
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co o 8 o] mz. *?&*A<DWi2<Dnmv>mmz&z>yt 
izm^ftm i <D?m<Dmmzmz9£mm&mKikm& i 

[0 0 8 1 ] t&sbiz. *-)irt-=.>ifM$L&&miz-? 10 
^xmmzwtwrz. =>yfc«. t£kirx 

felons. CAT. *-M-r>^^E'T«^- f 
&fc-67fc©JKX^ MMc&UTASOfco&SftBKft 

Ttcti^T. ^-Sco^x hoftKiRx-'^ h;Kz>a*a-& 
fc>-frK,i:9. yn-K&TtSfcJRX^ MUfclTfS. £ 

h;i^#-r syx h*£w-a*. ^b^s^jcios^sx 

[0 0 8 2] 11611 *—)lrt——>ifttft<Dyti&W. 30 

*—;ua*— i o 3 ~i o 4 gs© 
^is^ibtisi^^enx^s. *-^a— 40 

ff "^^^ 'JcDSfil" . 104 -133 ^— 5?. 1990^J 

[0083] #*66#m±. _tyt©*—;w\'— 

ut. ^->vn--yif^n\znvx. 

t^s. tvtzsb. *^m<Dwmizmzytmm%5.mn±m 
■■e««-r*3tt*«E»tttflc i -ctt. *oy7AS3 so 
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[0 0 8 4] Sfc. *^Sfi«aj-C«. t7?7'^l irt 
©Ml 2 5H xhO^A® 3*»J«-r**— 
-- >^*m©ft©iR^rtlC43tt£?S&©i&g©r] t- 
U>hftft£g#lftlcaiW^&t>©£LT^-5. d© 

[0 0 8 5] *JM*©»I8K:*V>T. »f^V 9111 US 

©£pA* ^ - > © 6 -5 Z. 1 7>i-C # -5 1 * 
7ftHgM2 5©ffl»ft©&ft£. S^^J^«S©&S 

T, r3>hn-^90«. f5r£©3M*Mc«£oTg£#g 
VlLtzWL&£fZ\*mfE&9 lCi^TMStlfcftl© 
tiff8£7fciHg«2 7ti^gM2 5«. zi>hD 

-79 0 cfcO-5-X.<=>n5i£fi©1f$8{::«£oT. 

[0 0 8 6] #n56Wz^5^fe$BfE^I?£gH©^-© 

[0 0 8 7] #*&#JfC«3ft1i$8iE§ItlS££lMTte, 

iserai. ■^uif^j A m3<Dn-^mza^x. mmx 

[0 0 8 8] *^ttfCff*3ftt«EftB££B 

<D&m/t?->&&z_xm%i.®<»i£mW)i?zfi5z\£: 
mmvx&n%imL$:noz\}itfxzz>o i©s^ 

[0089] sfe. *m>mw\z&n\$.. ytmmu&mw 

£fflt>mtntf3irr-5c£#T#&u<D-e. mi on 
izmm-rzz.iitfxgz>. w.iz. tt§f?^t#i<t*- 
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CO 0 9 0] Sfc. *3te«©#tSCJ:ntf. 3t«IB§5& 
fltfr IK . If IgftiJ =fc tfK© J3 #SSt£© ifcg £ tt#aa 

S. -€-©5t«SiE»jS«c l mmtittSi^miz a.— *f K 
««U a.— tFC^J&tC^UT, S8gi©1itlR£??£Bj 

[oo9i] ***©»oic*w-a-e©ffifl!)fluifcj:ac 

[0 0 9 2] 3 0*Jg©^SHC^*3t 

10&IG®«ffiKtt33£1*ttlBflt&£gKl 0©«fi£© 
[0 0 9 3] 017(1 &&m<Dm&iZ&V2>\Zy97 

[0 0 9 4] 1&mQ)mmz&V}*\Zy9Ty'7l 1 1 

fa. at— U'>h*it«ffl3e©i'— tf3e*m*rt-s3t« 
sii i2t. £©3tsis«i i 2 j:offlit$n-£)7t© 

/-^l'>Xl 13, fpfSimmy ■< )V9 (neutral dens 
ity filter ; EAT. ND7-c;U^<tlBT. ) 1 1 4. S3! 

ayu3e**^i 1 5. ^bf-Axyjy^i u. e 

fflffilB*3EP»l 1 7. fcf— AX7*U 7^11 8&J:tf 
7* h^-rr-^^ 119 £«*_THS. SfcSgfil 1 2 
tt. SiH7 l &^fc«PM7l6©a^M^©^$ailtr-5J:p 
fC&oTl^-S. — ^U>Xl 1 3 f4. TfezlSMl 

-5. ND7^J^1 14H mj^c — ^1/>X1 1 3© 

ttJtffl***^ 1 1 5 fa. Nr>7j)l? 1 1 4©ffl 

tM*r*J:5K:ft-3T^*. S&tefflSfc**^ 1 1 5 <>: I, 
Tfa. 0Jx.ta. l/2ttft«*fcf4tt36«*iffl^sn 
S. dftfcf-AXX'J y:* 1 1 6 fa. IK%ffl%4t*?l 
1 5©£r4*fft©5*>. S«3fcj«#-£E|*U PflBt&a- 
£iti&£i*-£fil7fcfc:-A7 > :/'J 7^I116a*tLT 
n*. tt«ffin3BEMIIl 1 7 fa. JB 1 oJUKcDMlfi: 
*W4tt«ffifB*JEP»i 7<tB*©t>©Tr**. f- 

AXyj'^l 1 811 t-A^^'Jy^Bl 18aS 5 
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lOt-AX^Jy^Bl 1 8 afa. #J;L 
fS. Pfl#fi£#£2 0 %jgi®3-fcr % 8 0%£#rT-5=fc-5 
fCftoT^S. 7* hx-rxi7^ 1 1 9fJ. #fl83tt©3t 
S£S££LT. #8gJt©aift5tSiaS (auto power con 
trol ; ETF. APCtfeT. ) fcfTPfc&fCfflt^Sn-S 
fc©T-£<5. d©7* h^-f t-^^ 1 1 9 fa. &M9t<D 

&mftti>hmm'czz>£?\z. &x&nm&<Dmmz# 

[0 0 9 5] \± y 5 7 y 7 1 1 1 fi. 5f3. 3fc2IgB 1 
10 1 2^6,©^h'-AX7 P U-y^ 1 1 8 0t'-A7^'J 
'^11 1 8 aTKW^nxilrT-r^^rSjfw. e-A* 
X'J-y^l 1 8ffl|J:0)ilfCi2e$nfe<l?tt'-A7s7 p 'J 
'^12 0. 2^fiJli£^«l 2 lfcitfi-fc-kffS^- 

1 2 2 £{I*.TH<5. S3ttf— AX7*'J -y ^ 1 2 0 fa. 
A»#©3-£. SIMir^KWI,. Pfil7fcfi££-£Mi& 
$1!-S(l7l£t*-A7.yj y?ffil2 0 a^fLTl^. 
2£-§>Jl!ft«l 2 1 fa. 0 17 £&<^T:5fcffl©:&fl!lgMJ- 

fciagsnfei^Ttsi 2 i Rt. ^tt©£{aisp^fcia« 

Snfeig3t«l 2 1 L tSfUTt^. i£Jt«l 2 1 
20 R, 1 2 1 Lfa. «l©*«©Jgffifc*tt*2#«fiyt 
fil4©J£ft&14R, 14LtMi©fc0-C$O. i 
TtSl 2 1 Rfa{i7t^|S]<&-4 5° lsHE$-tt. fflbWil 

2 1 L\tmifcJ3fa&+4 5° @|ESt5„ S^±ff5 7 
- 1 2 2 fa. 2 frfiJisftfc 12 1^6, ©3t©7tttfC*f L, 
T 4 5 • fCfgtt £, nT. 2 ^SJSiftS 12 1^6©^ 

Sr. mi 7\z£>i t fzmmzW.?£TZ>Jjfa\zfa< l 1rTfctttT 
[0 0 9 6] \£yp7yTl 1 1 fa. MfC. 2»«I636 

si 2 i^e.©^*ti:^±^5 7-i 2 2©sw®-cs: 

30 »LTiSfFr*2rlSjK:E«attT. Xt>KJU8 1 fc^ 
fllffiEftiKft: 1 *i@^$nfc«t #(C. Jtffif $6ie»^#: 1 
©i§!>!S1£2 «{C^rSj-r-5^U->Xl 2 3 <h. Z\<DM 
mv>X\2Z*. 3t««IE»«E#:i©J»*^*J:OC 
r-7-y^^fC^»pJfg^T^?3LX-^ 1 2 4 (01 

[0 0 9 7] e'^77^1 1 1 fa, MIC. Ttigg^l 

1 2fre><oyt1fim9b\Z— AX7">J ••;■$> 1 1 6©«l7tbf— 

Axyu7^f i i 6 a-esit^nTitrf-r-s^fc 
myta-Ax7<) y?n 6m&X)m\zmw.zfttc.-£m 

40 7t^iSiil2 5. flU>Xl2 6. f-AXX'J -y^ 1 

2 7*5j;Dt7^ h^-T-?^^ 1 2 8^fAT^5. SSPal 
Tt^l^Sgl 2 5 fa. *l©*M©»ffifc#tf*£|HHttSE 

i^ggi 8 tm&(D%>(D-c$>z> 0 dbu>xi2 6fa. ytm 

fi£"f •5tiHgS:*LT^'5 <> Sfe, dCDifb U>X 1 2 6 © 
fil^itSCtT. I2®ffl#B3^t1f^©^ffi 
^c©±#^5:iiS-C^^J:^fC^i:oTti-5. t*— A^X 
U-y^l2 7fa. f-AxyiJ7^I12 7a$tLT 
0 ^-5. i©b*-A7.XU yaffil 2 7 afa. ^JAU S 
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2 0%3i&$ii\ 8 0 
7* hx^:!?* 1 2 8fi. If^WTtS^S 

T^TfcJ:^. fiU>Xl2 6fflli^t'-AXy'J-^ 
12 71CAWU tf-AXyjy^iBl 2 7 aTKttS 
ttSftte. Mt-A^yj y* 1 2 0 KASf-r^cfcP 

CO 0 9 8] VyZTVfl 1 1 tt, IC, tf-AXX 10 
■J 1 2 7 K:£itt<5<il7fcfc*-AXX'J y?120t\t 
KttMlZ. k*-AX:/U 1 2 7<ffl=fcOJiltCiSMSn 
/tdbU^Xl 2 9, ->U>KU*JUU>X1 3 O^ict^ 
4ft%\y* l>x-<7^:5' 1 3 1 «ATl>5. 4#IdX 
*hf^fi'3'13 1ll ^l©mSro^SUc^tt-5 4 
ftW\y* hx-f 2 9t^«)fcODT^5. ->U> 

h*U*;UU>X2 8fi. ^ORHICf >LMtf4ftmy 
it Vt^tZ* 1 3 l<Dftmm\ZttVX4 5° Sr^-TJ: 

[0 0 9 9] K?>7y^llltt. »C. fc*-AX:X 20 
U'^ll 8£*3tt5fiii7£fc:-A7,yj 7^120 ttt 
S^fffllf;. fc'-AXX'Jy^l 1 8{BJ«t OJStClHBSn 
fe^®l/>Xl 3 2 43«t^CCD7U-f 1 3 3 £flt*.T 
US. 

[0 10 0] ^'^7-^1 1 1»±. MfC d^f-A 
X7U7?1 16 triSttSSBSDfc^llSgg 12 5 tttSJt 
fi^-Axyj-^l 1 6{||J;0«S{ci2M$n 

fcn g ^-^ u>x i 3 i&zzf'femmym&w. 135 

£«tATU<5. ^SfflTtzHSMl 3 5te, Ttlt^iS^ 

lCD^D^7AH3 1cS5fii$n^«#Sr3t«-r-5/t«e) 30 
©t£. m?L\ZWL&2 6 6 nmCD^^^JiiWr-SiplC 
4t)T^5. C©i^&S*i)tSS113 5i:H 

-5. 3U^-?1/>X13 4I1 ^^fflTtiH^B 1 3 5 

co 1 0 1] mi s\z^it^\z. yt<&3.- v h 1 4 

012. )tfa-yh*#14 1SIATl^. ftii. 0 40 

1 8 -ete, ^JL--y h##l 4 1 ©jS®SB^<D*Sr^ 

?t#rL- y 14 1 fete:, _kj£©a 'J * 
-?1/>X113. ND7^W114, feftfflft^Sl 
?115, Mt'-AXT"^^ 1 1 6, fiffi^ra^ 
HS117, t'-AX7'J7?l 18. flSftt'— AX:/ 

U7^i2o. 2 ftmmyttiL 121, it^±tf 5 7- 1 

2 2. £F*m^P§sl 2 5, ihV>Xl 2 6. t*-AX 
/iJ-^127, dbU>Xl2 9, ->'J > K'J*Jl-U> 
Xl 3 0, Sil/>X1 3 2i±tf3 'J /-^U>X1 

3 4#3t9tttt'=>nTU£. 50 
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C 0 1 0 2 ] @18ll iBfrBft^iiix 1 1 5 <h UT 1 
/2&SSS:fflH«:«ajSr^LTV^. 
tt. h*#l 4 lf*iKt±. JS3tffl3t**^l 

Zfflm-tZ>1Ztf>\Z> =E-^l42t. :©t-^142 

offl*ttO0(i*ISE3tffl3t**^ l l S\z&m-?Zfc<sb 
<D*7 1 4 3a<&tf£nTU5. 

co i o 3] ii9it fe?tiR&m^fzmytmyt i £}%=? 

1 1 5 ©81 dO«3J{Ci5ttSi£^ffl 
3fr£3fl^l 1 5te. SUtC»f6]T-5 2t!t©^<©ig7tfi 
115a. 1 1 5 b^tlT^S. cne.05fi£7t«l 1 
5 a, 1 1 5 b©550jl>a< <ht>— 

ibSBtioT, m<p<D%LmjjmizM®.2tx. mi9 

(a), (b) fC^LfcckSK, 1 5 a, 11 

5 btfmfc.Z>&tt\Zi$\lZ>1fcytW.l 1 5 a, 115b© 

i^7t« 115a. 115b «asr SftOffiftfltfXft: 
U *-©«g*. tt3tffl«**^ 1 1 s<Dm%Ht\zi$\fz 
S <H3fcj5£# t p uyt&ft t. © aqeft-r 5 «fc 5 IC r> 
TU5. &43, 019 (a) ic^bfei^fc. 1 

15 a, 115 b©^§h©JP^#*#U<h£Kl;tffi!7£:£ 
WXZKttZ). 019 (b) CfLfcip.l:, ffiE3frKl 

15 a. 115 b(D^ff©ff^*Vh$(,it#(c«i£7tA 

CO 1 0 4] 7J'faI-? 12 4tt, ft^aL-y h# 
#1 4 l©±®(C^0fd-ltenT^S. 7tidg©112 

«. r©7taigB 112 zmw]-rzmmiBi$& ust- 

ft:fb^n, CWffilftlHlKl 4 5<h*lCi-y h*^l 4 

i (DmrnizwivmiznT^z. 7*hf^f^^n 

9«. APClHlg&l 4 6 t— mtZtl* dOAPCIslK 
14 6i:*(C. 4 l<Z>MWiZW.r)mf*> 

tlX^^>, APClHlgSl 4 6tt, 7^hf-Cfi'?ll 

9©ai^s:ii<@u. mm?t<DAP c&izibizm^ztiz 

«-^APC r er££/rr-5J;pfc&^T^5. 7*hr 
4 7-5 5> 1 2 81i, APCIhI^I 4 7 <h— #:{t^n, ^1 
(DAPCIhISSI 4 7 azy 4 lOlB 

lC^9tftt<=>nTH3. APCEIgSl 4 7«, 7* hf 

^-^^^ 1 1 9coffl*j£iii|gu mmytvAP c<d ft& 
\zm ^ znzmn a p c obJ sr^ts-r -s =t 3 k& ^ tv^ 

-5. ^E— ^ 1 4 2©ifi^fC*5tt-5^^y h*^l 4 1© 
#APC13SS1 4 6. 1 4 7^£>©{i*f-AP 
C re( . APCobj£it8:LT, Mffl^fif 115(5 

tfi w^tc* it -s s mitmft t. p fijtj*^ <t ©ft*j6t»a 

^cttali^-Sck^Jct-^ l 4 2£fMfrf.5igii!j|5is&i 
4 8^1f0fttj-?»nTt^„ 

CO 1 0 5] 4^fJ7* hf^f?^ 13 111 ^ffilH 
SS8 5 (02#B3) <h— fMt£n, Cl©^ttilHlgS8 5t 
rL-y 1 4 1 <Z)M®tc®9tftt<E>nTV> 
CCD7H 1 3 3tt> CCD7K13 3CDII) 
^»CCD7K 1 3 3©a^fi^©S!lS^$:ff-5«^M 
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mis!&l4 9i:—Mt2tl, CWfl^JHUSS 1 4 9 £ 
3. ^«ffl7t®gSl 3 5li. Cl©S»ffl7feilSSgl 3 

5 &%zm-?zmW}iEi& 150 t— &ft£n. c©igi»[i 

E§15 0<t:#lc, az7h*ftl4l0iIi;«O#W 
e.nTH5. JlXu/ 4 1 ©GMICIS. SIC. # 

h 1 4 Oft<Dm&£yt¥3--y h 1 40#t-iO 
PelT#«©«^©Atti7j£fT'5 AfcB?J#- hi 5 1 **3J 
dWAHiTjtf-M 5 1 (Cli. fi»JA 
tf. ft£m>T{I^£ei§t-3ft:7:r--f /^*£#tr:ft:7 7- 
-1'A*7^•*->:7^l^^^-?^l^l 5 2*ig^$nTli-S) < , 

[0106] mfz. m^istz^tf. yt¥3.—v 
4 i ©±sicte. te*@£p B m^nsg 1 1 7 £igsrr-5ig 

E&ISS&iJ J:tfffin3KXMV 1 2 5 £IK»rr-5ffiifr@8&# 

[0107] i20tt, Tfeiggg 1125:. ^SccD&g 
*£©ft£LT#fi (RT. RtlB-T. ) , fltg (£AT. 
GifBT. ) iJitfUffi (KT. B ifBT. ) ®3fi© 
U— If^^tiiW^lHg^feOtL. CCD7K133 
t>. R, G, BWSfeOT^^ffioJSgT^fc^ib^:*^ 
(DfyfTyXl 1 1 ©«*£©— M^bfcfeCDT* 
•5. 

[o i o 8] 02 otz7jii,tzm\z&rtz>ytm&mi 1 2 

te. fe^-JBSyjXA 1 6 1 £{»AT^-5. CCOfi-a-figy 
UXA16 1 14. R7tA#tgg 162R. G3fcA*fg& 1 6 
2G. B^AWgKl 6 2 B^MTHS. 6-A#tg|$ 1 6 
2R. 162G. I 6 2B\Z\i. ^tl^tmiEyj )V5> 
16 3R, 16 3G. 1 6 3 B^ttt-nT^-5. 7tiH 
ill 12 ft. MIC. ^-JVfftRTfc. Gt£. B^ffll* 
t5#3J*l/- tf (£*T. LDiEt. ) 16 4R. 1 
64G, 1 6 4Bt> SLD164R, 16 4G, 16 
4B±Offl»*nfe3tt*¥ff3t3lEfcLT#A»«l 6 2 
R, 16 2G, 1 6 2 BlCAtt£l±--5n y* — ^U>X 
165R. 165G, 16 5BtmW5, §LD 
164R, 164G, 1 6 4 B £K) &$i2nfzRfc G 

ye. Bmt. ziv*—$v>x\ 6 sr, i6sg, i 

6 5 B. ffiiE74)l>i? 1 6 3 R, 1 6 3 G, 16 3B£ 
St. fi^'JXA 1 6 1 ICAWU e^figyjXA 

16 1 (CJ;-3T-&J5£;*ftT. ND7-fM 1 1 4ICASJ 
T-3J:5lC&oT^-5. 02Ol;SL^TIt ■ 
01 7 iZ&ifZzKJ *-?U>Xl 1 3ttKW-&nT«r» 

[0 1 0 9] 02 0fC^Lfe^JfCi5tt-5CCD7K 1 
3 314, fi^^'JXAl 7 1 £{i;LT^-5. 

s^XAniii, R^tmrnmi 7 2r. Gramas 

17 2G. BftttJUgBl 7 2 Bflxtl^. S-ttiWgB 
17 2R, 17 2G. 1 7 2 BICI4. ^n^tlffijE? J 
^H3R, 17 3G. 1 7 3 B^tte.nTt»-5. 
CCD7K13 3H MIC. ^E-n^n. &£tJ»gPl 7 
2R, 17 2G. 1 7 2 BC»|«lTittIl:fiiSn. 5 
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R3fcH«, G3£Hfft. B7t@i^5Ji«-r-5CCD 1 7 4 
R. 174G. 1 7 4BtS«*Tt»*. iS«kU>Xl 
3 2fflA»6©3eJ4. fi»»^iJXAl 7 HcioTR 
ft. Gft. BftlCtf&Sn. £©Rft. Gft. B3tt»4. 
^ttl^tl, MlEs~ 4 1 7 3R, 17 3G, 17 3B 
£HT. CCD174R, 174 G, 17 4BlCAirr 

[0110] &IC. 02 1 6HLg2 3 £#HP.LT. * 

10 mmiZ-?^T&Bf}TZ>. 02 114. Xy-f Ki£D««l£ 
02 214. f^ifctfgglCfcttST.^'f Ki£0 
$H8£^-f— ffl$SJ9 2;#<S!JM0. 12 311 ft#:rx y 
btfWMZ&&l,fz£g<DXy'( h-*i§9&#t£;f;T— 35 
«3O^#fi5®0T*-5. 

[OlllJW KSQflMftli, ft^xx-;, h 1 4 0 
©^»^IC»oT¥fTlC§2H£n;t2:fc©^-r 7 h 1 
81A, 18 1Bt. &->t7M8 1A. 1 8 1 B IC 
^§20f08ltSn. S->t7hl81A, 181B 
IC»o T^SiPlSg^:tti§ 1 8 2 <h. 18 2 <hft¥ 

20 az 7 h 1 4 0 <fc*»tt«fca*rr<5«Haa 1 8 3 «h. 
7t?l^M40S->t7hl8 1A, 18 1BIC& 
oT^»$-&-5fciie><75'J^7 r ^E— ^ 1 8 4<t^iAT^ 

[0112] Uxr^E-^ 18411 ft*£xXy h 1 4 

0©TS»»lc»IS*nfc3-f;n 8 5 t. — gftCMJu 

1 8 SftSrSffi-rSJ^fC. 7E^ir.>hl40^ft 
#ftlceoTIEM£ft£##©2-p©3 — 1 8 6 A, 
186Bi:, 3 — ^186A. 1 8 6 BWftMSBICa-f 

;n 8 sicMf^-r^^^ics^^nfevy^-y h 1 8 7 

30 A, 1 8 7BtS«jtTV>*. 

[0 113] CCT. K2l9t8#t©ftUi!lCO<r>T 

-•y h 1 4 O/^ftTS. 2:©3Ett36««/jN«:4:*fCtt. 

02 3ic^Lfej;5ic. 1 8 2 tege-a-fic. iftg 

1 8 2 iift^xx h 1 4 0 iiOffiomtte 18 3 

yt^zi-y hi 4 0 (D^A^^mm^mA. 

Z>£. ft^OL-y h 1 4 OICig^LTWSl 8 2 

y H 4 0 ©^d^/h^i t-lClittS 18 2 
10 -T, -e©^«6. Mf 1 8 2©itOICJ;^*^S:E5jh-e# 

Urjt-^ 1 8 41X^0X^0.- 
M 4 0&mmi>Thyy*>ifD— i£%:ftoz\£tf 

[0 114] 1 2 414. ^U>Xl 2 

3$r«»U. Ml 8 1 LT0<EH«£H&7&tt 
©T^^o-X-^^l 8 2 Z\<DT^=f- 
j.x-^*^ 1 8 2 ICI4. il81 iC^PfrlC 2 C©?L 1 
0 8 3jWgfiE2tlTH-5. Z^^j.X— 1 8 2 ©^ 
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JWcte, ;7*— *;*JB3-f;H 8 4*«8W-SnTH 
•5. dCD7*-AXffl3'f-'H 8 4<Dftm<D-& 

^-5. Zi^^iX-^ 1 2 4«. Ml:. &?L18 3K» 

»«|U>X12 3I1 7^fal-^12 
4©»ihttffiK*V»T. ftmV>Xl 2 3©^t><h$ftl 
8 1 fc*»^*»h?v*:frfil*6J< J:3KB«£nT 

CO 1 1 5] §2 4ft^U02 7 S#il,T. * 

*16©»ttK*tt*3tt«*IB»«#: 1 CD^-^XU TIC 
#t"*#!H3fc*J:tHlMWi£©ffi«** (■»—#) ©?jft 

^12411 2 3 £3ttiffSBB^Jg# 1 ©JS 

[01161024 (a) ~ (c) 7?fal-? 

i2 4tcj;^T, nmvyxx 2 3 $3£1ft*lEMK# 1 

7^fal-^12 4(t »Jkttffi-eW:. (b) K»U 
fcttffllKftoT^*. 7?faX-^ 1 2 4»4, 0^U 

<cv>a»rt7^-fe^ffl=n'f;uK:a«-r*Jia:T. (b> 

;KUfc:Rt6a»S. (a) Sfctt (c) KSbfcttttKlSE 
ffc-rSJ^tCfcoT^S. C©«t5»C^«jU'>Xl 2 3 
£ Xfltffiefltlitt 1 © h 7 y # (CfMtt $ ■& 5 Kjf£ 

[0117] 0251$. ftmU>X \ 2 3©^— 9\Zi. 

«. H2 5l:fil>T, 9 ltt. #*U>X1 2 3 30 

©^-^fciSSW^GlSaEU ^ff 19 2tt. 
>Xl 2 3<D&&PiTtr±.Z\ZJ:2>&mJjft : &&\sT^ 

tXSffffl bt»^C*W6»*W>X 1 2 3©4»'D© 

>Xl2 3©t{>i^ MAtf2mmggrotaStliC 

[0 118] *«K©»tt-Ctt. a»W7iftXSffllr> 

*J:tf«*3te©tfc«*© ttf— #) £fr5. 02 611 40 

c©^M»i*s:ia^r-5fcje)©ie^0'cfe^. *#ys© 

»»C*^**fll«E»«t«tl-Ctt. 02 6 (a) fc^ 

?si:^i'-72 o i*^fssnt^5*s, f-^xu 

77£tt, £OU— X2 0 l)5«»(6SftTH4K 
7KW-f-*i'J7 6 0JWi:H;, ?D?^©S4 
(Dtzib\zm i^lCx— ^ X IJ77 ©PffigB© 5 

[0119] 026 (b) C*HT. ??#2 0 3H 15 50 
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flk*fcttS£B»Kfitt*#ttl'>Xl 2 3©+^©«lEf 

7nfi:ts??#'fk^at-J;o«^^^aie®Ts^ j ? :> .. 5* 

K<&V>X \ 2 3©4^fr£x— :*x'J7 7rt•■Cff t lh;*■t!• 
Ti5a>T^;:> 02 6 (b) tc^LfcJ:? t~. WtnV>X' 
1 2 3©4"i>^r-^XU7 7 t^©Mfl9©T ■ 
t-^xy 7 6 ©— «£*^trKWrtT?a«MW*«k 

5C, ^rt7^-tr7.5rfflUT*|-#lU->Xl 2 3©+£> 
SfMftStt*. *l/T. l*v 0 2Sfl!HT£ny 
^tffflfe-r-Bt^fcSttfeWWU. 7 H • U— jBi 
'J7 6^©EPb12 0 4»C33HT\ if)V—Zf2 0 1 £Jlt> 

EH 2 0 4, 2 0 4f a 1 l©r-?XU7 7SttfEP B 12 0 

a^r©«si*^j#-r-5. *h&u>xi 2 3 ©*<c>©i£ii) 

^D^Kgc^T, — S©&Btc£:5<fc3fc8wfe-r 

3„ 02 6 (b) Ki3V»T. f?^2 0 6«, K»*fc« 

ff*©^< 5 >y*jRT**- h«#^*ufefe©-e* 

-5. iOy-bMfT?tt, /N'T (H) U^;U©<h^#, 
15^ * tt»£© ^ -f 5 > S6 -5 r <h * * U T ^ £ . 
X— ^X'J 7 7 ft©— 5t©®f3rKH»f§£#*f5^-r-5t;: 

«. y- mwA-f i/'yvottciws 

ic-mWM;^. 5 s — ^x»J7 7F«i©— ^©ffiBftC 

WA-f U"^;U©«i:#{cS^«IfC. 12 ±9 

lt&liifSiZi±Z£o\Zl>fZ.Z). CCD7H13 3*«t 

wv<d ii # icm^ 1 -> +■ y * «tE*ffl hth*©s <o 

[0 12 0] ±a!©=fc5^ffiT. #B83t*J:^*«i6 
ttfT'ZZ. 3«MBia»«t*l3&«l§»EbTV»T 

fe. 7tlt^fe^^i©[Hiefriifi!-r'5ct3{c^F , g7 

^«.©<hl^i;«K-CI2^l?^^fT^^t^T'^. 3ti» 

7 ^ -t x ir »T#HR3t* J: c;««3t©ffi«ifc«> 
*ff"3tt«*fflt»ntf. x^7.^tt©^'W^IB»<i#:l 

[0 12 1] 02 ->-^trJ:-5#Sii«^rt7i' 
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txzmm lt. ytm&s&mtsmt 1 \z&vzm&ffimiz 

8F©— fi»J£«Lfct>©-e;&-3. £©0l;:i5^T> 

©asaa. u «#fi©i&&!ga. h^?** 

CO 12 2] i2 8i5j;i;0 2 9£#SSL,T, 7^ 

RE"***. 0 2 8 fi. MJv5?©¥B5H. 02 9 
tt, a» * fcWfrfcttffi©*- h u y ^©TffiB-ca 
*. MJyS>2 1 Hi. rtSSKttittL 

Tt»S3ttilMBia»«{*:i©-«*«aS*-6fia2 1 2 
t. £©SSC2 1 2S:Pggfl-r-5->A'>>'^2 1 3<h£*L 
T«f>*. ->-^y^2 1 3tt. £fl!2 1 2 ^EBC-S^-lfiJfC 
ftf»*tlT*0. atttttt. 02 8Kji*LfeJ:3fi:. ft 
BS2 1 2fcH!CTV»*a«. # — h 'J -y i> 2 1 1 S3t«f ?8 

i:J:oT, 02 9K^U;tcfc5£&gB2 1 2£gBa5;£ 

[0 12 3] 03 0&HLH3 4S#1LT, 1 

[0 12 4] 0 3 Ott, Jt«*EaWt# 1 OM-ffiJCMl^l. 
-r5ck5t^2 0CD7t#J.--y h 1 4 0 A. 140B§E 
IbfcW^bT^S. 7tfaZ7M40All 02 

i iZ7Fivttyt¥3L—v hi 4 o tmmv&m (kt. a 

) ©fc©T?ifc5. — 3t*o.-yM 
4 0 Btt, 02 1 tzmVft^=L-y h 1 4 0 tttiSS 
SfcJBIS (£*T. BM^if5. ) ©*>©7r&5. 2 
^¥aZ7hl40A, 14 0BI1 A-h'Jy^ 
2 1 l©ftgB2 1 2 it) «M-T *3tt»«IH»jK#llC» 

a, i4 0B©z7-f kiomb. ^n^*n. 

1-7H4 0A, 140BOMl/>Xl2 3OW 

[0125] H31H, 9tm&f&*m# 1 ©&MfC*fr6] 
f 3«fc5C*-tt-6n2 0©3fr£a-<;/ h^EML, £st 
4rD©Jt^3.-y htrSafc^fcifcLT^S. 03 2 
f±. 0 3 lOA-A' gft»T®0, 0 3 3 «. 0 3 lOB 

-b' »8fraT$^. cowTtt. xiiMieMKiti 
©-^o® (03 nz&ifzmm izntfo-rz^oiz, 

2 ~2<Dyt¥3--v M40A, 140 B**Efi£ft. ft 

muaMK* i ©fts^r©® (0 3 1 t^a-5«®) ic» 

ftTZ^^lZ. 2OO^i>;H4 0C, 14 0D 
««El*ftTl>*. JI6*az5fM40CH:, A9-izf 
OfcCTSO. 5t*a-yH4 0Dlt B^</CDfe 
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[0 12 6]**aryH4 0A, UOBt^COT, 
5-f H&D«tt©Ea. *J:aC3t^ti-y H40C, 
1 4 0Dt^7-f h'M0««<0iSfiO*#a. 0 3 

<>M4 0A. 14 0B, 14 0C, 14 0DS#ai: 

*S©fE©. «£#«^fgfc ! b©£fl!l,»-5 ! &g;&t&.5. 
[0127] 034a, %1fffilBft«C« 1 ©S-ffiKfcflS] 

t -si -5 tc^E-n-en 8 <i©7t^ ^.r. hs-isgL. -g-th 
Ta, ft*?gie&&# i v>--ftv>m (03 4fc*a-sa 

E) fC^I^T-5«t-5 fc, 81©?tfazy M40 !~ 
1 4 0 8 * { EiSn, ftfitSSfBltlgft: 1 ©ffi^W® (0 
3 4(C*3a-5»®) KJWtSiiC. 8flO**3.=. 
■yM40 s ,~140 1 6 ^ai*nTH5. ift^=L— 
y M 4 0 x . 140 3 , 140 s, 14 0 7 , 140 
,o. 1 4 0 12 . 1 4 0,4. 1 4 0,.lt A^"fy©feCD 

jttfrD^Zy h 1 4 0 2 . 1 4 0 *. 140., 
140s, 140©. 140,i. 140,3. 140 
20 , s a, B^/Ofefflt?i&5. v h©X5-f 

1 2 3«W. 3fc«*E»ttfla©*.fc*a««iUC» 

ti-r, ja-3P?aif*»6oii»a©iE«i, s^arertBfcftt** 
[0128] **js©»ttK:fli.&3£iiHiBflk 

flf*V»K:**©t»f^ft**E»*#: 1 fCte^-T-Sdi 
[0 12 9] fit. 0»*.«B3 O4HI/0 3 4 tC^ L 

i l^iaascitfCcto. 1 -?©%««£*£# 
1 1 iz.k^Tmmizs&m^mk&ffz) z. 

40 tri^jffgt&O. EfiK>H3i©tef!g£|S]±$-e--5 Z. fcj&f 
fc, 1 #®%f HGftHtSICIIft® K 7 y ^ 1 

**<ft*-r*»^ic io©f-v^7^yi 1 1©^€- 

[0130] i^lC. 03 5fttiL04 6 $#raLT. * 
**©»J8K:fi»t *3t**E««l6# 1 ©lyfcft&SliS© 
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coi3i] *$£m<Dmmz&v zytffim&wim& i 

(4, HJ:oTflMI*«E»an**10«« 
€ (*a^5AD £. U— *©fc©©tifSB^7 

miz&GTZ. *LT, #H?.7l££Mi2©t{H8JI(;:i5V>T 

#SI=«fST<S^B^«%. ^©fc©. *m6©J£f£T 
(4, 851 ©1ft$SJIi:Si2©1t$8B©JS](;:**gS©:*:£ 
SO^tv^ (NIB) *»JSLT«r»*. iintc^o, # 10 

*l©1«I»fc*t»TE*fli#M3fc£1inR3fc© 
*«K©»a»C*WS3tt«*E»«lflc 1 (4. y 

[0 13 2] 13 3 5fcV>LB3 7(4, X7^»W 
^©JfcflHRE**** 1 *«U 0 3 5 «7t«^E^^ 
l©##©ISr®0-e<&O. 0 3 6 ttttlffftEMKft: 1 © 20 

##©*MW*«B-e* o.037 \tytffim$zmmfr 1 © 

£©7fc««E»i«#: 1 (4, — ^CD 
ffi*»E*tH£fc-3THSE*t£tt2 2 1t, £©Ettg 
«2 2 l©EttjEfc#fiT*J::>fcE«3ft;fc»9i*« 
2 2 2t, E8*»«2 2 1 £S9iS«2 2 2 tftflfft© 
IBIl-CBITSnJi^^— tJ-2 2 3*5^^/1X^—^-2 
24t. i§?J!*«2 2 2C*tt*EJt*«2 2 1»I 
li«^Sftfc*n^7AI2 2 5t*i^TV»S. Elt 
S«2 2 l©MBt*Dmi2 2 seamen*, 
f ^©S*Oi7^t y ^MSntuS. *n^7 30 
AS2 2 5H SlOMltSS. KMSffi 2 2 1© 

E*mc:(4, ^g^-^Msnt^o. n©R*t 

iff**. ^2©MIt^5. 

[0 133] g38^U@40lt 
*-fy©Jtt««E*tft#l**U 0 3 8 (47fc1fffi!Eil 
1 ©¥»©ffiffi0TS 0.039 a%fl»«BEftttff: 
1 ©*»©»»««HT?* 0.040 fiftflf SEMfttt 
1©*»©»SHT?**. £©J£«*ESW«M*ltt. 3 
9!S«2 3 1, il©Mii:a5*Oi'7Al2 3 

2. i«sfi2 3 3^. z\e>m\z mm ^nxm^nx 40 

2KSS2 3 1 Cfelt5*oy7AI2 3 2 ttt 

(C, S»«2 3 4*»K»t6nT^«. £©39i£«2 3 

1 iZ&\fZ>*ai/7L.m2 3 2 £(4E*HM©M#. 12 

vmnrnttez. u©«2©«Mt*o^ 7 Ai2 3 

2 £©Pp1C:(4, i§9!S«2 3 lCfcSHWE©**©*-* 
y^38*»J*atlTt»*. SOHSS 2 3 3 »U 3f3S«2 

[0 13 4] *ftflroJgtt^&t?£ftftF*liEftiK 
#1(4, YcmZI-ftMmV-i -fiZftltZZL 50 
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[0 13 5] 04 lfrHLBI4 3d. friB^-f ^©Ttlf 
«Efitli*l*5*U 04 111 JP*«tl. 2 mm©:? 
-f ^©>t«MRE»ti# 1 ©'(ffiBH, 04 214. J»*# 
0. 6mm©$'<:/©#««EaMi#l©*TiEH. 04 
3(4. H-B5^-f^©3Wf«E«Mt*lC»-r*E«lffl# 

4 l*3«t^04 2K*Lfc3tt*«E»ttE#ltt. 03 8 

titlSKfi*8E# 1 (4, mmmW.2 3 1. *a^7A12 3 
2*i e fctf39ig«2 3 3©^tt©J9**U. 2mmtft 
oTiSO. 04 2(C*Lfc3tefit8Egi&#l(4. SWS 
£231. ^ny^A^2 3 245«fctfj§9ISfc2 3 3© 
^•th©»*75«0. 6mmt4oTV>5. 

[0 13 6] timU>Xl 2 3 =fc0ft«$6i5^&#l(C 
B8WSn*EMlffl#flR3tt2 4 1 (4. ^"'J #)\r--7tfij»j& 

XI 2 3«k0ft«#E»&#lfcSg»SftS««7fc2 4 
2(4, *P^7A12 3 2 «fcO*> AWAITS *>/hg£fc 

5 J: SCOOTS. -t©8*. *a^7AI2 3 2 (Ci3 
tr>T, ESffl#M7t2 4 1 £m%tft2 4 2 tfcJ:*^* 

«*2 4 3#»issns. 

[0 13 7] &*5. 0 4 I43j;tf0 4 2(C(4. il^S^ 
^2/ ^-f -f :7©3teflt$KEiU&# 1 

*l€«J«LT"b«t^. d©«£-(C(4. 1M2 2 
2. *Dy 7 AI2 2 5ti^I7^tyy©tttfflS 
*#U. 2mm*fct4 0. 6mmtft5J:pl:t5. 

[0 13 8] 0 4 4&UL04 6(4. jH5"f7'©3fe« 
«EftMi*l**L. 04 4(4. aWIIHFty^'f 
y©JtilMIE*«l# 1 ©»rffi0. 04 5(4. I7^f; 
:/^<:/©7tfiflBE#&#l©»r®0. 04 6(4. MM 
21 :7©?fc*F*BES**# 1 {^-r-5E^ffl#fi3.7t43 .fctf 
*«3t©HB«*©ffc3Er*«-ri»WHTr**. 04 4(C^L 
fc7tf»ffiE«<«#: 1 (4. 0 4 2 (C^U7tM-®5"f ^© 2 
#©7t1f?SE^!*#2\ S#I2 3 4 ^±T3S0 

fcWiSKfc-a-cn*. ^fc, 04 5 \ZT*i,fzytmm$&m 

m»l\t, 0 3 5(C^bfcM-B^'f^©2ft©^1f«E 
E#t*«2 2 1 |^±T51 0 ^fc-frfc«jg(C^ 
otl>5. &i5, H4 5K3SUfc3fc««E*Mt#lfc* 
^T. >tfi'J©SBJSS2 2 2. *omi2 2 5*54: 
Z/X7^^^y©'&ff©JP*-(4 0. 6mm<!:&cT^ 

[0 13 9] nmvyXl 2 3 J:0 3K1*«Efttt# 1 \Z 
BRIt*n*E*ffl#M3t 2 4 1 (4. tffr—ZfiiW& 

znT^zwvmh'^mttez&vizQLZcv* nmvy 
xi 2 3^K>ytmmmm^nzmmmmmnt2 4 

2(4, *Di7'7Ail2 3 2, 2 2 5 J: 0 fc^tSWTSfc 
3 2, 2 2 5K:fe^T. E*VH*BH3fc2 4 1 £*«3fc2 



35 

4 2 &C£STMMt2 4 3 atjgj5££n3. 
[0 14 0] t^5T, *HSfiW^tg{c*5tt-57fefi}^|g 

W±t><5Jl!gt;:ftoTH-5. #l*Jf. 04 7 K^Lfcfcp 
{3. SWSS2 5 2(DfrIt: < Zf x )if)V--7fiWfcZ 
n. lt>SStl2 5 S^^^ntfrffi^-f y®5tr-< 
Xi7 2 5 1 £ffl^-54g-S-KH, 04 8 K^LfcJ: 5 K. 
*r#)U>Xl 2 3J:07fc5V;**2.5 1 KBHSf Sft-Sft 
Sr. Ttxf *;7 2 5 1 lZ&^T7V>f)\,-7-t)mf&-Zn 

04 ZIC^Lfcftxi'Xi' 2 5 1 fCiJH 
T. S9!fi«2 5 2©J1*W:, «*tfl. 2mmT* 
•5. 04 7K^Lfc£3ft<g^©7fc7V*££LTte. 
CD. CD-ROM, CD-R (7<h9>X (Write 
Once) i'-i'yoCD) . MD (5rr^x?) 
-5. 

C0 14 1] 04 9fc^LfcJ;^(c, tf-BK. X 

•J^-^««»J«*nB.-3S»gt2 6 3 2 
ft©il9iS«2 6 2S, £frlg|2 6 3ra±-C5IO^t>-& 
fc#tjg©n>UD5:5''--f X©*^*:? 2 6 1 Zm^Zm&lZ 
fi. 05 OK^LfccfcSfC. ^l/>Xl2 3J;D^f 
J 7.? 2 6 HzmttZtlZftZ. ^X^2 6 1tt 
^TXUXJU-X/WSsfifcSftTl^S®. Tft#3-5«$8Jf 

L^rVX? 2 6 1 &6tvc. Hrfl!l©39iS&2 6 2 
©J?3*-ti. MxtfO. 6mm^5. 0 5 0 fC^L/fc^ 
5£M8jg©7fr7 ; -rX:5'<i: LTte. DVD. DVD-RO 
M. DVD -RAM. MO Ott&ltD r^Xi'W 
•5„ 

[0142] ft*. **J6©«^{C*3tt55t^S2^ME I 
ffclTte. fg2©«?gg£, #J;U;f04 7^04 9 fC^ 

•So £©i§^. ^©flMgJBCIE&tSn^llMItt. My 
ZTVfl 1 1 St-^^OttHtrs C tTff4T4 

SBJUctt. -y— #Ofc*oi»«-«»7 , HUXlf*t>E»S 

x?iz&w2>mnm\zfcmztifz-v-—#<Dfzist><Dffim j $' 4 

tz. zzzcomnm (ft*©*^ x*7\z&tfz>mnm) 
\z\ miom^m (^dx^ajd iz$zmt£tiftmm<D 

[0 14 3] ^IC. *HSScD^gHc^^^W^IE^S* 
St«©f^fflK-PV»TRWr*i9k:. 05 1*3J;D:05 2 50 
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05 lfi. tt««F^ft*«*ff3-«fl9«:E*»flfe3RO 
«B§O«|sKSr^-r#4m0T?*-S. C©E«S±*tt. 2 
^7CXV^^/^->«^(c«^<1f^3 0 2£fg± 
S**ffiW>6*P»3 0 14. £©£RS]7fc&SiI§3 0 1 
.*»6©*«JK3 0 2SMLT. *ay5AIB#«*3 

0 0lC»LTSa|t-r^U>X3 0 3 <fc. fiMBtftarawK: 
Sii$nfc#B3^3 0 5 5:^*$-e-. £©#{1*3 0 5 
^*a^7AI2g!lf|:3 0 0 tC*f LTfif?87fc 3 0 2 

io m&-rzjjfafr£>mkt?z>tt:tt&ffiyt&fflm3 o 4t. 

?S£ 3 *a£ 2 ^tc^ 5? * 9 - >mn &&tii T -5 fz © 
©CCD7H 3 0 8 t, *Dy7ASgKft3 0 0A> 
6ffl£f£*1.5P?±7fc3 0 6^HCCD7K3 0 
8±tCSSIt-r^U'>X3 0 7 t^Ix.T^5. 
[0 14 4] 0 5 IE»I$K 

1 >4»©flM»*JEK: 2 *7gK:E« LT 2 XjtfitfJMjr 
->«* («T. ^-yr-^ifp. ) *£rtT*. 
Z.Z.-&,±. # l~~#n©^— S^— RC^nX^ 

20 AGftii#3 0 0{Z^-fif2^t--5t)©tT.5. # 

t-; # i ~# nmz&frz&m&mmn 2 Xtc 

l~#n$^Bg-r-So if. # 1 (Dtm&f 

\zit, 1 (cso'tJT, sra^gissg 3 0 

1 fC<fcoT. SIWW»c3gPISnfcfl|«3e3 0 2 

U U>X3 0 3£7>LT*nX^AfB»j&#:3 0 0 fC 

»3 0 5*4sEL, *D^7AIE^!S^3 0 OfCBS 
10 SfTS. *Dy5AE»I*3 0 OfCfi. « 

^3 0 2 £#B37t3 0 5 £©«*a^fc-t£{;:J:oT-e# 

2~#n©fE®^fC(i. ^-n-?n. ^-^^-^# 2~ 

#nic*o*^T. &myt&m&3 o i ci^T. ^r B i«j 

K^P£nfc«$g7fc3 0 2^ML. {£ffi5 ; -^#2~ 
#nC«^»T. &tt&mft£m&3 0 4{Ccfc^T. & 
*§^F B WtC^P3tXfe#ra*3 0 5 ££j£U Itlb 
if^7fe3 o 2*5 e ka:#a3 7 £3 0 5 t*n^7Aie»«#: 
3 0 OfcMlt-r*. :©J:^;Li, *ny7AEB« 

vl©=fc'PfCit?S^ai5^3nfc*n^7A^7. 
iS">^<i:B?^ 05 1 iz^LfzMX'\t. fray^Aftm 

0 0iim&r<DZi7y? (.Xfypl, X?y? 
2. -, X$yt>m, ■■■) 
[0 14 5] X? y?fr£>&M<D^.— v 5 ^— 

^©T.^-y^fcBSMLT^nfi.tti. -e^-r-si. 
f©#l7t3 0 5fl -e©^*S5 :f -^*i< : ko:^->'7 ; - 
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3 0 6t>m±-?2>. £©lf£7£3 0 6fi, U>X30 7 
^^rUTCCDTU-f 3 0 8KAStU W£t£©2;&7C 
/^->*?CCD7K 3 0 8\Z£r>T&iii2tlZ>. 

m c - k -f •§ ^ <h Ti^B^tp © m s n s . 

[0146] ^5211 «f*Jt 3 0 2 £#8^ 3 0 5© 
^#{;:J;oT*a:7*7Are©&&3 0 0 KTSN$/W£fi£ 

(a) tt, ^-yr-n 1 K*"2<1lM13fc3 0 2 
x t. effi^-^* 1 »C»^<#SSt i £3 0 5 i©^JC 10 
±ot, T*SS3 0 9 i-t)mi&2tlZ>m?$:7Rl<X^ 

z. mm\z> (b) «, ^— 2 ics^<fs^ 

)£30 2 2 ,t. effl^-^ # 2 KStK 3 0 5 z 

<D^-mz£-3T. ^mm3 o 9 2 *>m^n^m^^ 

L, (c) tt. ^-^-^# 3fCScJ<*S7te3 0 2 
3 £. ^*a^-^# 3tC»^<#P^3 0 5 3©^*^ 
<fcoT. ^gS£S3 0 9 3 ^)5KSnS«ITSr^LT^ 

[0 14 7] **3gcD^Mfr«S7t1t^l5SS* 

t. MtcKH-rs. 

[0 14 8] S"T\ 0 5 3 43J:^ia5 4*#MUT, It 

-^©ftumco^xia^-rs. 05 3«-y— #Pf£*3 

It5t7^7->^11 lCOttliSr^TIKWia-t?*^. -a- 
-tf BfKte. gmft&MS 12 5H ^HX«<XWrKffi 
CSftS. fltf8fflH3fc»PI» 1 1 7H S-HJESaifi-r 

tWfcflTTKW'* • It— #XU7 6&aaT-5:5"f 

s^au nmv>x\2 z<D\amm^7 ki^x - it- 

[0149] ^ZS^B 112Av5 ttHtSnfcStett. n ij 
^-^P>X1 1 3fCJ:-pT¥fT7t^<i:Sn. ND7-< 

Mii4. is*ffl3ie**^- 1 1 5 ticiaiT, <■ 

ftt'-AXX'J 1 1 6KAStf 3. (STtti-Axy 
D-y^l 1 6KA#*Lfc7t©3£©S<l7fr&7m> {gft 

1 6 atsitsn. ^ra^ws 

1 2 5fr«toT^»fSn«. filTfct'-AXX'J 1 1 40 
•J -yaffil 16 a£iSj§U (it:«^m%%n»i 17$ 

aiaux. e-Axxu 1 1 8 icxsrrs. tr— a 

18 tCAMLfe^W— SWi. t-A77"U 
•yaffil 1 8 afSWSn, flWfcfcf— 1 2 
OSrSjgLT. 2^»JiS7t«l 2 1 (CAM-r-5. 
T\ 2^flJSE^« 1 2 1 ©iS7fc« 12 1 R£S»Ufc3t 
teB{!7fci:&9. flBtfil 2 1 L*a»L;fc3fcttAi»fc 
2 #«ffi=7fc« 1 2 l*a»Ufc>fctt. Sl^-hlf 
57-12 2TRW$nt; ^ftU>Xl2 3l:iot 50 
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gkftZtlT. Jt1il«8ES^l{C43tj--5*n^7AJB«k 
D"b*«t**^'J^;i'-y±T«3|E-r*J:3»C. 1*41 
GftttfleifCSKlttSns. £<DJfctt, X'J20W-X±-C 

CioTRiSnT, »«I/>X1 2 3ill;I^T< 
-5. &*5> 3i^±tf$7-I 2 2£*BSL 

[0 1 5 0] IffffiGfc&ftlAi&OROfttt. n^)]y> 

xi 2 STrTffJtsKtsn. 2«-«aotetEi 2 i £aia 

bTS«3K^-5. d©5?97fctev 0l3tt*-AXX'Jy 

* 1 2 0©©tf-AX7"U -yaffil 2 0 aTSttStl 
T. fcf— AXX'J 7^127 fcAStU — 8B#fcf-AX 
X'J y?Ml 2 7 a£j§ilLT. dblx>X 1 2 9 43«k£* 
->U>K'J*;H^>Xl 3 0&JH<caBLfc&. 4#S>J 
7* Y^^Cr9 9 13 1 KJc^T&tiiSnS. fLT> 
J10 4»ai7* Vf-iv-*?* 13 1 ©ffiTjKS^T, 
lftffliaBS8 5(CJ;^T. 7*-^Xl7~I^FE, h 

n. cne><7)^#cait?v»T. 7*— #xit— 

[0 15 1] St, fcf— AXXU 1 1 8fCA#tbfc 
ft©— Wit. 7* YtJ'tV? 1 1 9KAWU C©7 

* h-?^^^^ 1 1 9©ai7J«^tCS^iT. APClHl 
SSI 4 6tCcfcoT«^APC ref »i£B££n-5. *L 
T. :OB9APC r . l C^T. 7fe1f SRSE&iSft: 1 
(caBMSn^Tt^Tt*^-^^^:^ J: 3 lc A P C**frfc» 
n^.. S^l'tt. «^APC rEr 75Jm«»ffl{Z«L< 
^^±■5(3. SESH1I8S1 4 8*^— ^ 1 4 2Srffi»L 
T. SSTtfflTt^^ 1 1 5^IS»T-5. $.^^(4. it- 

#b#ic«. mytmytmm^i 1 5 $aML;t7t^p{i^ 

L, 7tiH^S 1 1 2<D£fi*£!Jifil'TAPC£fT-5 =t^ 
i:tTt,.tv>. 7* b^-f^^ l l .9©S3tW*«a»c 

©®^fC7>fdsn. St. &ft&myt&m& 1 1 7^is 
1 1 9 <D^^m<Dmtimmz&^^x. ■etffis 

T, ?ttt^lE^ft:l{cHg^$n^^©^^^l%- 
{C^: ^ J; 3 CWSE-T -5 «fc 3 lr UT %> «t 
[0 15 2] «t*. ±ffi©-y— ^^(C43tt-5IS^T«. 

f'^jy^i i i<Dmmt. m&nytT* xzizttf 

[0 15 3] 15 4H **JS©0«|lC«S7t«^i5^ 

m-enz&ifzftT ■< t, zi&miz&ifzytovim 
*7htmwm-?3bz>. tea. ^©ett«. a^©^-?^ 
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XZCDMtLT. mm^-i ycDJtxWX^ 2 6 1 £3§tf 
TV>£. COXr-fX? 2 6 1 -m. S^SS2 6 2IC 
i5tt£RWI8l2 6 3{HW®JC^'Ji/JU-^'2 6 5#Jg5ES 

sn-c&o. »#ii/>xi2 3»6©3tn ?vtf)i 

-7 2 6 5±T«Ufc-r*«l:/3l::. t£tVX^2 6 1 £83 
£f$*l. 7'J$0U-:7*2 6 5±lCJ£fi££n>te-y HCck 

[0 15 4] §5 5frt>L05 7S#SL-T, 12 

^P5©fEfflf::^TSJ9§-f5. 05 5fa. ESWtfC-fcff 
Str^T-y^l 1 l©#ttt5R-rR9!H. 05 6. 0 

05 6tC^Lfccfc3tC. Jttt»«E»«Ei*l tLT, 17 

[oi5 5] m»mz\t. ^m^XMisi 2 5 fa. eh* 

W3. ) &gtfKlB (E-TF. *7ifcf5. ) 

-5. ttttgnftsnei 1 7 fa. iiia-rsftfc^LT. 
mfeo&m/ip—yiz'&^T. mmmz. m&amm 

mmzVT&ttmo (rad) (rad) 

[0 15 6] #*;S£WJggg-efa. HCKWUfcJ:5fC. 
T-nU7 7 tC&tBff ^ft#«fC J: 0 UNMAKE* 
•T-SIKCtt. Stl/>Xl 2 3CDWf-^lU7 7 

t-5-©«isi©7 Ki/x • -y— 3j?xij7 6 0D— ects-g-ti 
iti®v>xi 2 3a>^ef»nd««. n%vyx\2 

C l^i:. fSSSl 1 2 coffin Sria^fflcDiiSfcti^. 

fc-rs. 

[0 1 5 7] TfrUgBl 1 2^6,ajJt$tlfe7t(a. nu 
^-^1/>X1 1 3 ICfcoT^Fff^t^n. ND7-f 

M114, ffijtffl*^*^ 1 1 5 Srimnciiia lt. m 

XH-AX7>Jy? 1 1 6fCA»-f3. <l^t*-A7.y 

■j^i 1 6 KA»L&3K©5S©pflHfcj«a-«. myt 

f-AX^J'^Il 1 6 a£jgi§U Wfe&fgLft3m 

g§i 1 7$i®jiL. ^-05^. yttD&mtf&mmz&mz 
nr. fc&m&m?tiii£z>. zwfcmm&mmt, t*- 

AX7"'J 1 1 8fCA*fr£. ¥-AXZfVyi? 1 1 
8 KAttLfcESUB#!S:)fc0>— »fi. t'-AX^J 
El 1 8 atSWSn. Mf-A^XU ^120$ 

ai^LT. 2«-«aat«i 2 1 kaw-t-s. c^t, 2 

#Wte7fc«l 2 10tlJt«l 2 1 R&SiiUfcEftfll* 
.^TtfaBM^iTSO. t836«l 2 1 LSiBifiUfcEttfll 
#fia3tttA«>t«ttt*. 2 frfiJiSftS 1 2 1 
ESU8«8l#tt. tf^Jbtf 5 7-122 T'KitfZtlT. ! 
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UC&ttStftoi/^Al^ 2 5 J: 0 fcJfeflJ-Ctt*-*-* =fc 
)t«ffiE@SSE#lfcMS*$n.5. ftfc. 05 5T 
fa. ££±#5 7-1 2 2 *«BSUT^5. 
[0 15 8] flWte-AXyy V? 1 1 6fc:Afcf 

Lfc7t©3^os^fi£7>fa. mft¥-2±xzr*jy?m 

1 1 6 a-CSWSn. gRMHEHSl 2 5£ai§U -5- 

flMwtttt*. ciotifiSTfcfa. bf-A^yj 7^127 

10 KAttT*. t'-AXXU -^^ 1 2 7fCAItL^«$g7t 
©-gfcfa, h'-AXXiJ'^I12 7aT5lt^n i M 
'*lf-A*7U 1 2 0Wt-AX7"'J y^® 1 2 0 
a-CSW$n. 2»SiJSi7fe«l 2 HCAWT-5. Z\Z\ 
T, 2 7>ffllS=7fc« 1 2 l©^7tffil 2 1 R=&iiiiLfe1f 
«*ttA«3ti:«:0. MSl 2 1 L £ii&b*:tif$g7\: 

faBiiTiei^^). 2ftmsEftmi 2 uiig^ii^ 

fa. S^±ff5 7-1 2 2TKW£tlT, ^U>/1 

2 3fC<toT^7ie$nT. 7fcfiNSEfiU!*#: 1 fCi^tS* 

o^5Ai2 2 5 io&^iiWT-aJKmbta&t&a* 

20 5*P^7AI2 2 5 5rS®-r-5«fc3fC. ftflMBG&tt 
^lfC^lt^n-g),, 

[0 15 9] *r<D&3&. 05 6 (C^L7tJ:-5fC. *Dy 
7AI2 2 5fC*5^T. E»/H#!87fc3 1 1 <hffffi7fc3 

1 2ifCJ:^T^^3 1 3a*»rissns. 

^3 1 3 fa. aM*©»i8£fc-r. a*. 05 5fr^L^ 

iptC. ai/>Xl 2 6CD&M3 1 0 ^PST-Sili:-?? 
[0 16 0] 0 5 7 fC^Lfc«t-pfC, ^D^7A12 2 

30 5 ft-cfa. 2 ^wsiTie^ 121 <nm9tWL 1 2 1 l sass 

LfcA«3t©E»ffl#BB3tt3 1 lAt, 27>»JJl7tSl 

2 lODteftSl 2 1 R*iiiaUfcAflBtt©«f«3tt3 1 2 
AtA'fil. 2 »«»3ttR 1 2 1 <0«i3e« 1 2 1 R * 
«iiUfcBM7tcr>Efitffi#ra7t3 1 IBi, 27>tdS2l7t 
Si 2 lCMfil 2 1 L£®i!LfcB{il7t0Dfl|$g7t3 
12BiA«f#U ^n50f^/t^->^a^7A 

122 smzwmmz&mznz. 

[0 16 1] Sit. E^-r^)«?S«(c. IBftffi#RH3C0 
effl^^p/^^ — ><&^^.-5CltfCj;0. if:Di7*7Ae 
40 2 2 5 ©l^-^R>f fC. ISScrolf fS^#SE^-T^ C i*« 

[0 16 2] id-5T. 05 SfC^Lfcct^fC. tf-A 
*7'J 1 1 8JcA»LfcE»ffl<^flHJl6©— SBfi. 7 
* Kr-ffi'^ 1 1 9fCAWL. ;©7*>t-C t 1 ^^ 

1 1 9(Dmtimmz&^r. APcmssi 4 6 frj:o 

Ti^APC re r)!i ! MS^„ ifc, tf-A^yjy 
9 1 2 7fCA«Lfc1tl§7tC73-gl5fa. 7^7^f?^ 

12 8 fCAIJL. h^-fT 1 ^^ 1 2 8©a7J« 
^•fCS^^T. APCIhISSI 4 7l:aoTf^APC 

50 obj#^^n-5„ -E-IT, dtlb©f^APC r er, A 
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APC^bnS. RttWCti, ^ibHIgS 1 4 8 ft 

^Apc ret , APc ob ,4ttfeiT, cne^msoit 

f 1 7* h^^** 1 1 9©§ftSB 

f^f??i l 9 ©#S^a5©<oai^<i^tcSo*^T, 
{H8£M%aMi§ 1 1 7 {C*»?SH*e®aa*a&n 

a*#**u9— eft* =t ? kphets <t p k ux t> «t 

H^C. 7* h^W 1 2 8 ©S;7tB5^?S§:cD 

«*K#*sn. urnxxma i 2 5 tfaa^s 

2 8©&g7tSBS©ffi77«*tC:S^T\ aiBjHERS 

1 2 5{C43tt-5H^«©S^a$:sia5bT. ^W«I5 

[0 16 3] Sit. **66<DJ£Srm. (ItAP 
C ref , APC„ bJ CDfa^a-p*^T. fE»ffl#i83fc<tftNi 

*©^th©afl»*aafe« t & * ck 5 1- a p c t>mt>n 

«©PMi|»4yn77-fJHi!)«W«i**. 
[0 16 4] 0 5 8&J:tf0 5 9S:#BgUT. 3£ 

7y^l 1 1 ©«»t*TRWH. i5 9H 

tmmm-z&z. ft*H*ici2. agmftans 125*2. 
£H**«a*rtttsic3n*. ti:tigm%aii«i 1 7 

?g£n-5„ «ti 1 2*^«jt**ffis*sn-r. 
[oi 6 5] ^mm^tm&mi 3 s^amsn*^ 

«. n'J* — 9U>Xl 3 4CJ:oT¥fT^<i:Sn. 
iS^t'-AX^'J -v^ 1 1 6tCAttU fi^tf-AXy 

U7?I116 aTRIt^n, [4ffisr B m^i^g§ 1 1 7 
£a&LT. f-AX7Uy^l h*- 
AXyj'^ll 8t;AMlfcJt©- SU2. t-A^y 
•J yaffil 18aTKlt£n. Mftfcf— A*7*U 1 
20£aj&LT. 2#«igft«l 2 1 CASttS. 
T, 2»fiJSs^t51 2 l<Di£7tt£l 2 1 R^ffljgUfc^ 
ttBfiTfct&O. SS^ffil 2 1 LSriligUfcTtttAd^ 
t&S. 2#»Jlg#«l 2 l£a®Lfc^2, 3£-fe±tf 
5 7-12 2T-5»$nT, *f$)U>X 123 tCioT 
*7t$nT. 7t1»^l2»j®ft:l KH3tt-5*D:/7AJI2 

2 SiOfe^ilfllC^-S^'J^U-yiT'iR^-r-Sct^ 



(22) 4#PS 2003-178460 

42 

oT, *o^7AI2 2 5ft©^FfcHIigt3 1 3 tCf&J&S 
nT^^ I F#A^->75^»$n-5„ 05 8T 

»2. iffe-ttf 57- 1 2 2*tBSLTH5. 

[0166] ^KitttBfttt^i \ztt?% femmo 

[0 16 7] ift, t-AA^'J'^ 1 1 8KA#tL£: 
S»ffl»7tO-e5«. 7* hx^ 7t>9 I 19 (CAtt 
10 U ^©7* hf^ff? 1 1 9wffl*m^trSo'Vi 
T, APClHjg§l 4 6C<toT^APC re «§ 
n5. fLT, £©«#APC re ,lC&t?^T. 7fcf#$B 

±5CAPc*«ffton*. jwniia. ft^APc re r 

d<Bf3t©ffifr^C<?i*«t3C. 5t»ffl^Sfil3 5 
©tli*£P3S-r-5. 7* Y=f47->?* 1 1 9©§7teffij&* 

tt«ain3Exm 1 1 7 
20 m&myt&mm 1 1 1 \z&\f%w^u<T>mmft&&m& 

LT. JtttSSBSi««:ilCBgWStl5^*ffl«)^©5SS 
[0 1 6 8] JfcC. 06 0^LB6 2S#ILT. f? 

zxvfTvyi 1 1 nvtm&Tik-rmmm. 06 1. 0 

[0 16 9] BWCIi, £RI3£&Mi§l 2 Stt. £H 

mtfmmvtmizznz. waomyammi 1 7 a; a 

SIC, ^©fefBSrSipKlLT&fflMO (rad) 
(rad) *aiR«lfc«#-r«itKJ:oT. TfeO^ffi 
*£IB«IIC*»IUT. 3tO&«3i«a!lBfl«|KaillStlfcS 

7<D*fc\zttLT. n£.[s&oii?z>tim<D&mmz& 

if -5 IB^ffl #fl8*Offiffi oaa/x ^-><t a#*fc/t ^ 

— >tt5. 

[0 17 0] TtiUgmi 1 2*6tfl»Snfc)6tt. 3U 
40 /-^1/>X1 13ICj;oT¥ffjt$i$n. ND7^ 

H114. iBejB***?! 1 5^rafcaigbT. a 

Jtt-AX^'Jy^l 1 6tCAS*TS. <S^t*-AX^ 
'J-^116 (c AW Lfc^O o % © S ffl# 
f-AX7"U y^® 1 16 afgM^n. Sn^PHI 
12 5 CfcoTllrSns. ffl?tt— AX^iJ 1 1 
6KAI*L.fc>ie©5-60PC3tfig»»a. I*tf-AX^ 
Uy^I116a*aiU ttffiSn^RS 1 1 7 £ 

a&u -troiR. 3t©fi:«A«ffimfl«uca»i*nT. 

50 ^ 1 1 8 k"— AXy'J y ^ 1 1 8 (CAStU 
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tz.ft%.m&myt<n— s&te. e— a^X'j vzw i 1 8 a 

TRIt^n. d3tt*-A7.rU -y^ 1 2 0€:iii§LT. 
2#«iJiSftffil 2 1 KAWfS. 2%W&%Wl 
1 2 1 ©i«7£g 1 2 1 R£Si& UfcS^ffl#B3^ttBM 
ifc£t£0> teTtSl 2 1 LSrajiL7tS*ffl#HS^«A 
{g^tteS. 2 #fiJiS!7fct£ 1 2 1 *S®bfcS£ffl#H8 
ftte. 4^fS7-12 2T-g|tSnT. K®V>X 
1 2 3K=fcoTSift$tlT. 7t1t«fB&«E# 1^*3 JtS 
*D^7A12 2 5 J:0fc^lS!lTiR^r-5J;^»c. 7ct» 

(■f 5 7— 12 2 $*BSLT^-5. 

coi7i] ^43. ?tmmmi&{ti\zziTz>n*iimm 
J: fitistt ©&eifc * t m« ictf 3 c <t hat « 

[0 1 7 2] 06 2tC^L/t«tp{r, 2»attJttE'l 2 

1 OSsTtS 12 1 R£®i©LitBM7t©fS£/B#BBft3 
15BH. *D^7Ai2 2 5€aiiU *ny?Af 

2 2 5©*«<©«l3fcfl:«K:*.5Etffi-CEItU. 
7AI2 2 SSrSSiiii-rS., K#tSTK*t 
kfc»©?*±fll#SWfc3 15BI1 ^RMWfcS 1 3rtfC 
iH>T. IBftl$ICKflU3#j!!i3£3 1 1 A&mMztvtm 

fft&m'ML. jaots&ffl#Hg3t3 1 1 A£i^i;&si/^ 

-XDTtiftoTUS, SEot, £©ff£ffl#SB.7E3 i 

^3 1 2 AlZtt fcVrz¥i£.yt 3 1 6B*!Mt5. £ 
©B3i7fc3 16BH Zi%)U>Xl 2 3«iJ^ilfT-r-5. 
[0173] mmiz. 2 aWJ&ME 121 ©HftS 1 2 

1 L£ai!UfeA<l7fc<DS±ffl#gaft3 15Alt *P 
y7Ai2 2 5 5iab, *D^7AI2 2 5©HfflO 

#83^3 1 5 Ate. T»««3 1 3rtfc43V»T. S2^P# 

iziz&m&myt3 1 1 B*«fiHi*£ttfc«iJ5r*aau a 

Oi2fiUB#8S7fc3 1 1 BtpgU^Dl/^ — >©;7fc<h&o 

S£oT, d©«£ffl#I0te3 1 5Af:«fcoT. 
T^ffl^S 1 3 J: 9. E»»k:*lt*«f«3t3 1 2BfC 
2tJSLAcS£}fc3 1 6Aii564tS. £©S±7fc3 1 6 
'Ate, M#ll/>X12 3«<^afrf *. 
[0 17 4] B<S7feCDff±7t3 1 6 Bte. tt<&)U>Xl 

2 3£aiaLfc&. 2ftwmyt&i 2 i©a»t«i 2 1 

R£ai&LT, Pd^WTti^S. AM7t©S*7t3 1 
6 Ate, *f^U->Xl 2 3$:aiiL^:^, 2 7>fiJil7tS 
12 1 Wi«7tg 1 2 1 L =£fij&LT. PlH7t©3fci^: 

2»«ffi3tt«l 2 UlSLftIf3tH OBttf— 
AX/iJy^l2 0CAWL. «3fce-A*:/iJ y^Bf 
1 2 0 a£jgi©L.T, fcf— A*:/U y 9 1 1 8 KASTT 
*. t'-Axyj-v^ 1 1 8KAStL£:|i|£7tCD— gE 
te, k-AXT'U-y^Il 18a$gai. M#U>X 
1 3 2£ffii&LT, CCD7K 1 3 3 HAItT-S. ! 
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43. i6 OfC^LfccfcpC:. gtl/>Xl 3 2©&g£ 
iHST-S^tT. CCD7I/-T 1 3 3 (C>tf-r-5S±7t<7? 

[0 17 5] CCD7H 1 3 3±fCte. EWSfcfct* 

^•tcte. ?tg:©fi»?g©5£. m±m&myt<D&m/V7- 

10 ^ i: — >©K^B#M7£(C*h£-f -5W 

[0176] t'-A^XU 1 18 fCAStLfc 

n±m&myt<D— g&te. 7* h^-c^^^ 1 1 9tcAW 

L. C©?* hr^r^^ 1 1 9 ©tbTjffl^tcS^^ 
T. APC08&1 4 6K=fcoT«^APC r er**£fiJc2 

ns. -5-lt. d©«^APc reI tcS^^-r, ytmn 

5<k5KAPCrt*fTfc>n5. ^WfCte. ft^APC 
rer75^S©MtcHL<^SJ:3fc. fgf*!5]E§ 1 4 8 # 
20 — 9 1 4 2 SrlglfrLT. *6Jfcfli3te¥*^ 115 

"T^. ifc-St^te. S5feBt^te, lET'dfflTt^*^! 15* 
ajgbfc7t^*P<l7tJ5K7>©*-i:^:-5J;^t, mytmft* 
^1 1 5£^£L. TtS^Bl 1 2©ffi7j£f|gLT 
APC^fT^ctpfcLTfeJ;^. 7* hf^f??l 1 

te. hr-f t^^^ 1 19 co&^^emm^tatimmz 
i^>t. &ffl^7t^pisi 1 7 iz$>vzwmm<Dm 

»3t**«M!iUT.. 7t1t^lB^j«#:l{cH3#t$tl^S4 
30 ffl#fiB>tO»S»***l%— «t ^ ^l®S-r-5 «fc O \Z 

[0 17 7] ^fe, **«©»!B»C*t>T. TtiH^ff 1 
12iLT. R. G. B©3fiOU- !f ?t$-ai#t "Ifg^ 
fe©*fflt^». CCD7K133fc. R. G. B©3& 

tUt. -e*V?*lR. G. B©^&-e©?t©^.fcJ:^T7t 

T?. TtM^IE^jSE^l ©l^-©^flC3a^©1S^*i2^ 
40 -T-SdtdM^tTiO. J:0#<©*^^SfB^r-5 
^t^nJHgt^-S. ±KB©=t-5^:3S©*:Dy^A^* 
#-r^.|S^«:<tLTte. «RJAte. DuPontttSH 
RF-700X059-20 

[0 1 7 8] ±i$©«fc5fC. R. G. B©3e©7ttClct 

z>mn<Dgrnftm$:?fot§-£tizte. ft$im&.mm# i <n 

BSffilZtt LT. R. G, B©&feSfC. E5f#IijTMf 

nomm&fto. t<Dm. r. g. B©&e«K. 
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&m.2tlZ>i§'£lZ\*. R. G. B©3e©3fclC=fc£1§?8 

h'yh) . B£LSB (gT&b'-yh) £LT, &B* 
\Z?$8 (=2 3 ) ffi©1f«£E&T-5 75**1 tg£& 
SM%£Rttl2 5«<. S^SSr 3 apg«±»;|g 
SS^JfgT. #e«©fif?87£©&iIilSS7><n (nli3HhO 

sft> mmofsm^tmr^m^ r, g. b03so 

n 3 «©1ff8£E&T5;i£#nJig,!:&5. 
[0 17 9] R. G, B©3£©7£K:.i;-5li»$g©#mE 10 
&£f?^«^Ki5tt3fif?g©ei£f;i. £TF©«fc5K« 

g, B<©^-rn^ife©3tt-rn«. B£ffl#Bg7fc<hR 

£J8#BB?t£R. G, B<D?*><D&me>2&<Dyt£Ltc 

tt, CCD7K 1 3 3lC&fr>T. S-fe«©«SgK#iii 
Sn5. S£JH r, G, B©3fe©)ti 

3e©7feS:ffl^TiS^3n^:3aS©1f 20 

mtf£Tm±znz>. ;i©3«s©fi?$sra:. ccdtu- 

-f 1 3 3C*fr»T. &eSCD1S^tC^g|$nS. ft*. 
3fcflMME*«M*ia«R. G. B©Sfi«©B£:*rr£« 

^ — >SK. R, G, BO#fi«©/^- >©#?£&** 

[0 18 0] m6 3*5<ktf0 6 4 * 

• 'J— H • 77^ • h (Direct Rrad After Writ 30 
e ; «7. DRAWtET. ) ^KEfttt®? 
•f h • /\°<7— - nyy-u— )V (Write Power Control ; 

rt. wpciia-r. ) sstgico^xiain-rs. 

[0 18 1] i&tt>\Z. DRAWmmiZ-Z>^Tt&WtZ>o 

DRAw«tg<h«. tttt0Eft%. s^tc Efi&snfc 

*#8©S££fT5&(tgT£>5. i©^tg{Cj;0, 1**8© 
Efi*«. KtSfc. ERSftfclHIOIt (Verify) £?t 

[0 18 2] CAT. i5 5i5<fctf0 5 7 &#JSLT. * 

*r. ***©»IIK*HT. DRAW«|E*fi6ffl 

-5. CftftCtt. *Di/7AI2 2 5rtT. 2 ^fiJffiETt 

£121 ©tests i 2 i l zmmi>tzAGiift<D$&mmm 

JH3fc 3 1 1 A<k. 2$HSUS>fc« 12 1 ©te>fr& 1 2 1 R 
*ii®UfeAiS5t<7)1tffi7t3 1 2 AtAif^U. 2^fU 
ffi3tt«l 2 1 CDSgT^K 1 2 1 Rfca»UfcB«3fc©IE» 
JB#BBJfc 3 1 lBt, 2 ^MlS^fi 1 2 1 ©te*:1£ 1 2 
1 L£j$iSLfcBfli7fc©tii$B5fc3 l 2BtWL. d 50 
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ES£ft*. 

[0 18 3] dWckpK, T#/^->^*o^7Al 
2 2 5rt»CE»Sfti&«&S£. 2 »tSai3tt« I 2 1 Oft 
ft«l 2 1 LSraSLfcAffi7fc©ffi»ffl#!S3fc3 1 1A 
^□^7A12 2 5©HfiJ©itZ*&S»C*45lt©1? 

*/t*->jWE*SnfcW3fJ:?K Ai3t©S45t^ 
£T*. COfftJttt. »»I/>X1 2 3{SKitf?U. 
WkV>X\ 2 3£a»Lfc&, 2 ^Mtt^S 1 2 1 © 
teftSl 2 1 L^rffliSbT. PUfCftfti. nti 
K, 2»SlfiSJt«l 2 l©teft«l 2 1 R*a&UfcB 
0BE©eftJl#Sg3£3 i lB*^oy7Al2 2 5©l 
®©!R3iiftMlcfcSRW®T-£iaLfcftKJ;oT. 82® 
ffl#M3tt3 1 1 ACJ:oTT8^*->*<fESSnfcSi 
BfiD. BflWte©W£3te#»£TS. £©»**£«:. *f 
«U>X1 2 3{8KitfTU *f^U->Xl 2 3£a5&L 
&«, 2 1 2 1 ©IgTtffi 1 2 1 R SrMia L 

T> PflBfc©Jfc£ft*. 2£-M&£Kl 2 1 £a®Lfc 
B^Ttte. flBtt-A^yjy^l 2 OK Alt U (lift 
f-AXyjyi'Il 2 0ai£SILT. tf— A*7'J 
1 1 8f;iASffS. M—J*7Sf})*j9 1 1 8 (CAN 
Lfc«£3fc©— 8Ptt. t*-A7.yj y^Bffl 18a4S 
SI, ^Sl/>X1 3 2 £ajgLT. CCD7H13 

3fcAMLT^ai$n-5. zwjzoKVT. mmvmm 

E»£ftfc1IHR©W£*fT3 

[ 0 1 8 4 ] 0 6 3 C*tr>TflF4 3 2 1 IS. fSEfi* 
«#1©1 S««©E*IIJte«©fii»*« 
t. CCD7K 1 3 3.0ffl*U'<;i't«)H«©-MS: 
^bfcfe©T*5. C©J:-51C. CCD7H13 30 

ifeaSIC/hS<«:4. CCD7W13 3©di^U^W 
T. BE«H*fc. CCD7K 1 3 3 ©ffl^U^UA*. Bf 

[0 18 5] *5a6©»tt-Ctt. »^b<«. ±^©cfc 

■p {cd r a w^gg s ffl v » xm a© ®m%}m<z>mmrt 9 — 

hxiJT^^ltS. T7hxiJ7tH r-^l'J7 7 

T»*. f Lt, $f^L<«. zi>ha-79 0«. fflf 
S©fH»^lC. «T©«t5^E&f^*fT3. -T&to*. =1 
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Sr&aj-T-S. Z\<D£g. #*l,<tt. 1 2<D 

^fcJ:tfCCD7L"l' 1 3 3(Dthti^^<7)zfny7^ 
JK£>&fflf!lfE£?T^. 0iJAtf06 3fC*5^T??^3 2 1 
~3 2 3 T^L m^(T>-fu-y 7 -i ;us«ffl 

7 r -f JUCWJSr Sft#-?SIR<Z>1lMEC!>RftlMf?£ 
[0 18 6] Sfe. 3>hD-790lt tttaUfc^n 

HD-5 9 0H H^©tt$g©|Efii©^{di, CCD7 
U-f 1 3 3iDai^U^^^gSLT. ^<D&+iW\,1$ 

tt, &l*0flF«R<&Kflk®IBf;:H:. IBAOMttSEOfia^ 

DRAW«8flg=&fflUT. IE»SnfcilWR©S^*fT5C: 
»«±gBW:. 3>hn-790±0. §2^-r-51f^*i 

#x5n, siwegns (06 4-efi. s 

LMtffi-f. ) 1 2 s<D$m/*?— ^<hfc<5ct 
5fC^^-fb _ r'5X>=J— y 3 3 1 CCD7H13 
3CDtii^x— ^€r, 3>ha-79 0iO>ei>n-y3 
3 l ic^Asns^Sl©^—:* K«^{fci-.5 

T3-^3 2 2 L □>hD- 7 9 0*51>3-y3 
3 1 l:^^.^n5f-^tr3-^3 2 2 fCfcoTffS 

9 0lCjS«ifcttff3 3 3 <fc€fi!i;LT^S. i±t£gB3 3 3 

-^O-tS. *SV»HX7— U— h CDlflg 
Sr. n>ho — ^9 OfcM-5. 3>ho- 7 90li 011 

re*«rf»s*ttfTU tt&fg&ommtf, r-foimnz 
*. 

[0 188] ^ttCD^ffilCfiSS^Iirae 
6, 3ttt»«E«W«#10«flEtr6*. fl-gBcDgiiJtiagCD 5 
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[0 18 9] **K«»!BK±fttf. ffittOGflk 

tragic. a5«*nfc««oDBa^*ff"3«i6*#r*o 

[0190] &iz> &m&&t$<DYfp cmn\z-o\,*xsi 
mtz. $zmm&&yt(D&mrt*->&$Ex.x, ytmn 
&mm& i <vm-®mizm®.o>mn*:g'mftmT2>m 

9c\Z$zmtf?ft>nttfZmrtf—><Dm9i%l&l*. ^e- 

£tl-5»IB«©S-E@/'?:$'— >T*Wi;@#fS*4i35«»6 
20 tiZ£?lz> K^P?K£tt£ESUm'B*fcfecfc£fl*«}fc 

[0 19 1] ESA?- >©[aISr5Kl^i. 'IBS 

£-ffH»riHl©E&£fTH. 54>ftl3S0Kflkft>4?0 
/■?7^-^fCfe#TS. t£^>T. WPC«IBTIt Z.tl 
£©&£C©/17;* — ^©5 5©4>&< £*> 1 o£fHffi|-f 

K&±zHsm*:<D&m&®wTzm-£iz\t, mzffv& 

t*. flHHMB*«<LTt»<. 

[0 19 2] *SHfiO»ffi»C*^«WPC»IBTtt, T 
*#J&T43Hjfc, 16 3i:*l^J;p^CCD7Kl 
3 3©ffl* l/^©ra7 r-f MS^IfJT, l~m 

to &£ztmnft<Dm&mmzfflm?zm&iziiiiz>mki&T 

©tU. Ti. T 2 , T 3 . T 4 , T s di. ^-n^tX. 

i@ioes^. 2mmco^mm. 3ms<z>te,mm* 4 

ESOES^f. 5(Hia©E^{c:*3tt-5E^ffl#M7te*3 
£CfllHI3£®Katl*III*£LTlr>«. 
[0 19 3] CCDcfcplc. **«SO»!8K:J:ntf, #fi 
E^ $ n * It ?SS © #E^/s* ^ - > co EMff $ L 

0 [0 1 9 4] td5T. **ifi©»J8»C«*3t**E« 
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KTFTifcirrScfcpK:. RAID (Redundant Arra 
ys of Inexpensive Disks) gffi£j£;/8 bfeW $8<Z>te& 
£ff P H <h **T ^ £ <£ ? Kfc o T H £ . 
[0 19 5] RAIDftftt StCA-Kf-fXi't 10 

IDIt RAID-lA^RAID-5iT©50(:» 

AID-1. RAID-3*5<):a:RAID-5^i:i 
RAID-lli 2 0©A-Kr^X{' 

hmitlZ. RAID-311 A^jf-i'S-^fiS 

C A*'J x-cx— ^Sr±5£LT, ffico 1^©A-Kr^ 20 
7.^ggK»#&tr;7j3CT£5. RAID-511 x- 

T-^Sr-i'^Pi/i'il/TlOOA- h*f-f 

miztzm-rziimz, #A-Kr^xi'gi©sw:». 

[0196] *HSS©^!HC*5lt -5 R A I Dftf^^ffl 

ufc««©K»;&i* («t. ftmm?>&£.mo. ) 30 

[0 19 7] i6 5(t *HSS<D?g||{C*3tt^^g5^ 

1 izmm-r^mm^ -ict-^data 

1, DATA 2 , DAT A 3 , -1?J5t©iL. HE 
T-^DATA 1 , DATA 2 , DATA 3 . — £, 
1f^te^#:nc*3^-5«^C0^^3 1 3 a~3 1 

3 efcie»UTV»S. ST*** 3 1 3 a~3 1 40 

3 e -m. ^-n-rn, kh*©^-***, ®.ttn^{t&m 

fr«kO#MS2»^n-5. COfESWfttt. RAID-1 
T*£ffi*£3 1 3 a~3 1 3 ero^-rn^KiStATx— * 

[0 19 8 ] 0 6 6tt. #*teC9J§^te;fctt-5>#|g[i5^ 

tim<&# IKE*-*-"*** -s©t-?data 

1, DAT A 2 , D AT A 3 , -, DATA 1 2 50 
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fecit, ccDx-^^^fjtT> iggc©Tas®«3 1 

3 a~3 1 3 dizmm-r ZtXiZ. HftOT(MM3 1 
3 a~3 1 3 dKKSSnSx-^Ktf-r*/* 'Jf^T 
-;*££fifcU COn'Jf-ff-^^itS 1 3e 

kib^lt^s. ckos^egtcse^-r^i:. crates^ 

ftTte. 7-?DATA 1 ~DATA4*i. -e-n-^ftT 
Wmt$.3 1 3 a~3 1 3 dKKSfcSn, r-?DATA 
l~DATA4l:»t5A'Jf^f-^PAR I TY 
(1-4) ftt?»flN*3 1 3 e iZtimzn. ?-^DA 

ta5~data8tj^. ^tn^ti^mmm 3 1 3 a~3 
i3cncfe&£n. ^datas-datasicw 

T5AiJf-<f-^PARITY (5-8) j5«T#®*£ 
3 1 3 e KfE^Stl. t-?DATA9~DATA12 
Tit. ^-n-WFi£®*£3 1 3 a~3 1 3 dlCfE^Stl. 
T-^DATA9 ~D AT A 1 2 tC#-T*/1 U x— 
^PAR I TY (9-12) **Tgt^«3 1 3 e iCEflt 
£*l-5„ &*3. &T8*M®3 1 3 a~3 1 3 eTH 

n-en, •jm*©?*-*;*. &mttmt&miz£o&mm 
mznz. z\<Dmmjjmz> RAiD-3i:^t5fe 

3 a~3 1 3 d©l,i-rn^lC*3^Tx— ^COff^T^ 

^<7ioTt>, =fmmm.3 i 3 ecefesnTi^s/tu 

[0 19 9] 06 711 *$^m<DMWHZjStfZftmzm 

■%m<z>m\zm<Dm*7K?nwm-e&z>. z.<d&i-c\z. ?t 

1 KIBft-r^*****. -l<0r-?DA 
T A 1 , DATA 2 , DATA 3 . — , DAT A 1 2~C 

3 13 a~3 1 3 e<Dot><D4-D<D=FW?femztZmT2> 

tmz. mmztiz? i -?\zit-rz>/v}Tj7 : -?$:± 

fi£U CO/tiJf^r-^S. ?g&©TgNS*£3 13a 
~3 1 3 eWS^CsSDro^M^Kfg^UT^-S.. * 
fc. AUr-ff-^SW^^ffla 
Sr. H«ILTt-^. iO^WfCift^-rSt. Z\<D 
KS^fcTtt. 7-^DATAl~DATA4*{. rE~n 

^nT^st* 3 i 3 a~3 i 3 dizmmzn. 9T) 

ATAl~DATA4l:»t5/VJf-fT-?PAR I 
TY (1-4) *i^ffl^3 1 3 etCES^tU 5*—* 
DATA 5~DATA8«5, f ntWil^ 3 1 3 a 
~313c. 3 1 3 elCfEfitSn. 5 1 — ^DATA5~ 
DATA8 CjtttaA'Jr-fT-^PAR I TY (5- 
8) 3J*T*(B«3 1 3 dtClE^^n. r-^DATA 9 
~DATA 1 2t&<, ^-tl-^n^M^ 3 13 a, 3 13 
b, 3 13d, 3 1 3 eiZtimZtl. x— 5-DATA9 
-DATA 1 2 Kitt-r-S/t 'Jf'f x— ^ PAR I TY 

(9-12) 7j^F#£Si£3 1 3 c iZgimZtlZ. 
&^®*£3 1 3 a~3 1 3 e Tf4. -^n-?tl, 1S§CCD 

t 1 -***. effl^ft^sicio^siE^^n^. ceo 

IS^feJi, RA I D-5{C^-r-5fcCD-C*S. C1C0 
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-5. 

[0 2 0 0] #J*J406 5&t>L06 7 K^LfcJ^te 
[0 2 0 1 ] 0 6 814. ±5fi<0»«E**j*T«[ffl4n 

i$LZ 1 3f4. S^F*3T^-tXWpI|g^:i5HF , g© ; F*Hg« 
Tift T ? iTX T# 5#> <E> X$> -5 . 

[0202] i6 9n ±.m<Dftmtmjj&-c®.m-2n 

fttf &EliJg# 1 W^g^fSj 3 3 1 *5«fctf h 7 >y ? 
*I*13 3 2fC2^7cMt:^-r-5«§:C0^F#®^3 1 3 
ttTHS. #ttESWffeT?ttfl!aft<5artfc 
CDT^M^tCDo^. h7v?Jjfa3 3 2 (CiPJrr-Slgife 
«^*®^3 1 3f4. ^rtT^-tXCDTBg^lgHrt© 

3 2\zm»-rz&=?0m#3 1 3K*fLT;ii>£K:r^-tr 

[0203] *mMv>mmiz&wzftmzmjjm 

Tt4, — aiCDx-^t:. R&rr£ttft®?»ffil£3 1 3 

CEft-H-TK:. fft^fRz/fcfi:s-r-5«S:©^®«3 1 
3K#ft$-tf-TEg*-r-5J;3KUT*>J:^. 
[0 2 0 4] '^Sm 15©T*t«3 13i:aft 

v.zftmzmft&iz-D^TmwiLTgrztf. m<D^m\z 

07O£#H3LT. ->7 KT;U5 L ^ r U'^->>y (shift 
multiplexing) tl^p^ftSr/H^Tjg&CDT 1 — ^^r^-M 

•>7h7W7'l/+y>J p tli 07 OK^Uifc.i? 
»=» #««E««#1K:»LT, HftflDTSBfca 1 3 

cfc?KJB?i&LT. «S©«*S*BE»T*35fffiT* 
<5. 0 «-ftE»#fe-?ttffl£ft**ft 

®^M*£3 1 3^2^7c65[CES$nTli-S^I$-^L 
^«f5^teT:^$n-5^®:»^F»^3 1 3 

«. mc b^yzftT-mmTzjioizmm.LTb^. 

07OKi5^T, tt^3 3 4X'mLft^mt. E 
©<£>JI#£S LTH -5. ^;i^:/l^->>;y£ffl<^£:# 
«f2«t^&-C(4. aSW^F#«^3 1 3 -gCO^- 
*«fc 0 ftmZtltz?— * 'J 5V ^— 5 £#»UTE 

5 
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[0 2 0 5] ifc. ftft??ffl:#ity7h7;Pf7"l/ 

* -> > ^ <t * m m l, t m& <d^- ? & e»t -5 « ^ 

7 1(4. *SI2^ft:10h7^i7^(S]3 3 21C^^T 

«. ftffift#{t£«»c<£oT<*$g££-fiEfi&-r s^r^ 

*£3 2t»lC«a*Ct<c<»fi8U. 

# 1 ©^s*rS] 3 3 1 ico t^Tte. h7^?yi/+ 

-»^ffl^TBISrs ; F^gS^3 1 3*»2HIC*T* 

10 £^tTt^-3. ClcD#JfC:fctt-5S^F#ggi£3 1 3f4. 
*ve*l. 06 5&UL0 6 7 {C&ttS^fiHt 3 13a 

~3 1 3 e £mm\z&t>n%. 

[0 2 0 6] ^IC. 07 2*3iu:E7 3 £#i?LT. * 
^®»ffiKffi«3M*ttEftB££BQ«ft0l& LT. 

*mm<Dmmizmz>j>t® m&mn±mm&mm Lfz-y^. 

[0 2 0 7] 07 2(4. ^-:?g«©^fi£jf;-r£*£ 
20 0. 07 3t4. i?i-i7^g©(HliEg«j^?r^-r^n^^ 

0-C&-5, zlcd^jl— ^^at4. i^zL— i7&m^mm 

\zWLtf£>nfr7n>V-/t*)],7nyi? 4 0 It, -^n- 
^B©rtSC£*j5£T3ntf-r^7.:/n-;/:?4 0 2 

t. v^— 9mm<?>mwm\zm-i*>tLt^)Trt*-)vzru 

>y^4 0 3<i:. v^o.— ^gfiOrtBBKKtt 

5nt&5S2©f-fXi'7l"f40 5i: > i/i-^S 
B©#gg(CRlff5£©a^S:^-r-5^^«^^D->i7 4 0 
30 6 t*«ATU*. ' 

[0 2 0 8] 7P>h/^^Dy^4 0 Kt S-^-f 

W7K4 04, 4 0 5*£»-r*iRm:iii6i!an* 

7n>hh'74 0 7t, 7n> h/-?^;P4 0 8 t&ffiz. 

[0 2 0 9] 7D>hA^;U4 0 8 1Cf4. &«SfMr- 

tRTZtzistXD-Tj 4 l 0 <h. 7O>hh"740 

7cDgfl^SrJt^-r-5fcJC)C07T>^->3^-;U^.-1' -y^4 
1 It. tt««E»a#l<B#A*±tf#fflPT?*** 
40 -fM07h4 12t, ^-fMD7Ml2^LT 
ifX$nfc3ttflMBEfiljaE#l *H3SLftV^-f;pJpy^ 

7>icea-r^,i*fc. »taT*»«*E»«#ie^-f 
^T.A^^'f^D-y Mi2 \zfem-fz&mm 

^4 13i. v'^-^SBrttcSA^n^lfffiE 
»«t#iA*«fi«JkK:au>S:c:i:**mr-5 7;nr>-!*- 

4 1 4&*tRI*&hTfr>«. 

[0210] 7D>hKZ407[C(4. 7D>hH74 
0 7©ggK«gi^ai-r^ KT-fe>it4 1 5i, 7P> 
h K7 4 0 7*BBH!«!Wr«fc«)0 hVa^^yi//^ 
0 K4 16t, 77>i'->3t;P7'1'y?4 1 l©gffl; 
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j£ct7d> h K7407 zmmMwrz^ >?ny& 

*<yx4 1 7 ttfWUiZtlT^Z. 
[0 2 11] a#-r -f 9 7»~J a y ? 4 0 21£. -f-cDrtgC 
KW*J£l 0 #<Z)7t1ff 1 SriK^oI«e<i:^-pT 

^ZT&T%i?>4 2 1 i, d©Ta5y^v«>4 2 1 

1 0 ftOft1t?gfS@H&# 1 SritZ^tgi^oTV^iSC 
7^>4 2 2i, S?a— £gB£#0>S«$P£fT-p U > 
hP — 5^n<yi7 4 2 3iStLTI<J5. 
[0 2 12] ifc, P#f^?X7D7i'40 2(l y 10 

>hD-7^D7i'4 2 3©WfPK*i;T^U.5/>'liff 
ffl^E-^ 4 2 4©[HiegC*5=t^lHie*(S]Sr^-r-5^'J 
yZfmVFm : E-?^>ha-7 4 2 5 t. ?V y7Wlft 
2 4<Z>®ggc&£tfieje?jf6]£&aiU C1CD 

•yyi6f^fflX>n-^4 2 6 £**rbTt>*. Sfc, D 
#x-f :7X:7*ny:7 4 0 2ti, -TXfcfiU—^PtfrlsF 20 

S^cJicoiHieKjf^ffl^— ^4 2 7 <Jr. n>hn-7^o 
y;7 4 2 SOT^fCJSUTlHlteSlf^fflt— 5^4 2 7 ODIM 

D-74 2 8i, HCftflUB*— * 4 2 7 tDIePlegtJS <fc 

2 3 tC«$&-r-5lHieffilf^fflX>P— ^4 2 9 t 
£#LTH*. S/t. n#T* PX~7ay5r 4 0 2 «. 

fffflt-^4 3 0 i. 3>hD-7^tl»yi74 2 3©Jl 30 
SflC^UTiTl&ftUB^— *4 3 0 CD@6SciJ «t tfEl|£ 
*[6lSSIit5iTi!iffffl : E-^a>hD-7 4 3 1 

JiT»f^ffl : &-^4 3 0<DiHie§:*5J;^@e^lS]5: 
&tBU d©^aix-^ ; &P>hn-7^'D^i74 2 3 
JC«$&-rS±TWj^fflX>P-^4 3 2 t^tlTl> 
5„ 

[0 2 1 3] ifc, D^x-ri7X-/D->-i7 4 0 2H * 
-fJ^07h4 1 2£^Lfc7t1#SiEfi&#l<Oi#Ai# 
aii!lfr^fT^it*©e2lffl ; t-^4 1 3(DlHlSgc*5cfcC; 
SlEaFfatftWTSlESyB*— ^3>ha — 54 3 3 40 
<h. i7'J7'/17.-t:>-y-4 3 443cfc^27'JT/^XXS^^ 
4 2 0 t^LT^S. 

[0 2 14] 'J7/Wl'ya7i'4 0 3ll ->U7^fi 
2lffl©A{i5^^t?*5RS 2 3 2 Cffl3*^^f4 
3 5t, UPS (Uninterruptible Power System) ffiP 
^^^4 3 6,!:. /^WUgS/BOAad^iS^-Cfc 
SflOSCS I (Small Computer System Interfac 
e) ffl3^?^4 3 7t, mC<rt7]/)Vfcx£m<D 
Atii^Ta65%2©SCS Iffl3^^^f4 3 8 

t. Sfflminrg^^n-SAC (£ss) maip^^sa so 
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f4 3 9 <t£WbT^-5. 

[0215] RS232 CE3***Sg^4 3 5 43=fctf 
UPSffl3^^Sf4 3 6fi. ^-n-en=]> hn-7 
^□yiM 2 3C*«SnTlf»«. D>hD-77D 7 
?4 2 3H RS 2 3 2 Cffl3*i?^f4 3 5^U 

T&r^?7K4 0 4, 4 0 5l:ft^t5t*IC, 
S-xVT^TW 4 0 4, 4 0 5^6O^7Ul'T-^ 
Srv-UTJUx-^K^ifcLTRS 2 3 2 CfflrJ^^Sg 

[0 2 16] $Llt. §SCS I jrJ|?4 3 7, 

4 3 8H 3>ho-77'Dyi7 4 2 3* < fcO:#T^7, 
?7K404, 4 0 SVL&mZtlX^Z. Sf-fXi' 
7K404, 40 511 &SCSIffl3*??8f4 

3 7, 4 3 SSr^L-Tit^x-^OSzgL^ffV^ P> 
hn-77"Oyi74 2 3H &r-fW7K4 0 4, 

4 0 5^S<a/ty WUx-^Sri'UT'Jl'X— ^KgP&U 
TRS 2 3 2 Cm^*9 9?m=?-4 3 5 {C«S&-r^«fc P 1C 

[0 2 17] AC^g3^?^W4 3 9H « 

Aft^n7i'4 0 6™snTHI.. 
y:7 4 0 6te. C©ACM3*i'i'3f4 3 9SjrL 
TBtDa*nfcifiSffl«»K:*"^V»T+5V. +12V, 
+ 2 4V, - 2 4 VCDg-mTjSr^fifcU lOtrPy? 
Kftl^r -5 «fc 3 left o T H 5 . 

[0 2 1 8] HTSLte^V-fcfil-'— tW^AP 

•y h4 1 2 9 xizmmztifzyttiim 
ftmm# i €r i tt-r-3-3^*i»f **©»f^*ff 5 

H©ft*»«©P3PA» £> V s a. — :7gg£>-L®aB ICjWt 

*£. 4*©^fttceoT^r 'J yi?«)MWt±TO 
[0 2 19] ^'Jj/yiftWtt, CKZJcfcp&^Xfcfi 

[0 2 2 0] 0 7 2KjjRl,fc,fc5fc. 7D7hK740 
711. -ii#*#4 5 0fc«fcDHHeffiKH-#5£»S 
nT430. :©7D> h K7 4 0 7 Sr^iBr-5Clt-eT 
8^?#v>4 2 1, ±8BV#> 5 >4 2 2, §11, I2ffl 
ra^7K4 0 4, 4 0 5 fc^WenSl^ffiL&S 
Wig3»T£-5=k?KftoT^5. #V7^> J >4 2 1 > 
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4 2 211 ttl^tltJ-h'J yWZW.m$ftftl Oft© 

ytti;mmm# 1 -;=>.— ?g&<Di&mmztti>T¥- 

ft \zmm LfcA^S •> 2 Z&Vt&m 
9, XtnieiKKffltt. S7^fy>4 2 1, 42 20 
ffSI (&7^>4 2 1, 4 2 2 — S'gBtCg 

SLfc^fC7D> h K74 0 7#IS:tte>nT^£IEB<|iJ 

z\<Dyt$;nK.mm# i <D&m\t, 3--+f&&-?ij>>>4 

2 1, 4 2 2£tt0fflLT^»T«IA.U ftlftttEfltflt 
#1 £!K*rtL;t&-7;tf:x>4 2 1, 4 2 2Jya-^g 

fc. ^-f^^n>y h4 i 2&ftCxyemmfcmm#i * 

ifA-T-SCttCtO. »A£nfc7BtlSE£i&#l#* 
4 2 1, 4 2 2i:gff5J:5i;a9T^5. z.taz£ 

0, S7^>4 2 1, 4 2 2\Z&W}&3\Zfttim&mm 

[0 2 2 1] ^l*«t^2©T-fX?7l"f 40 4, 
4 0 511 -f-la-etlRA I D3>hO-7t, 

co 2 2 2] s^ffif^gHg^^gfitt, ^n^n^x 

i'if AS^P^ LTiJD. CKOT^X^ffASPtiJPS 
4Hx-Ofc««E»«#: 1 ftf&ftflMfBEftff A 

•^TUS. RAID3>hD-7ll Zl>Ko — 

7 7 , D7^4 2 3l:g^SnT*>0, U>hD-^^D 
v24 2 3<oafflIICj;0. RAID1, RAID3S5 
t'liRA I D 5 <Z)f2»#5S;(C«EoT. #3MlftReftf?± 
gfiSrSHfllT-Scfc^fCttoT^-S. fc*. RAID1, 
RA I D 3£=fctfRA I D 5 ©§Efi*#2S;tt. 70>h 
/^*;W4 0 8l:S^6nTt»5*-/Vy h* 4 0 9<£>*- 

[0 2 2 3] C©i?i-^Sft(l 5 : 'CX^7'U"r4 
0 4, 4 0 5^fflUT, RAID1, RAID3*5l> 
liRA I D5©E»*SCt:±0. r-fo&m&ftoJ: 

<#gtf»»«. ya-*SlC#t«3(ttiE»«* 1 . 
©g^SKH. £TF©2®9;5*£-5. 

[0 2 2 4]IlOgf*ffi(l 07 2C;kL£:J;? 
fc. 7n>h K74 0 7*BB#. T»v#i?>4 2 1* 

jzzf±^n^>4 2 2£stoaju cns©7^/y> 

4 2 1, 4 2 2K»UT. ^fe*T7t1f SEfil&f*: 1 £ 
[0 2 2 5] l2©gfMll 07 SfC^LTt^-f;!/ 

xDyh4i2^Lt, i &?^ftmmzmm<* 1 * 

g»-r-5*ffiT'*-5. >-f^X0 7 h41 2K7fcfi?gf2 
SiSft l*ig*$tl^«i:.n>hn-7yD>y^4 2 3 5 
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A^n^aiLT. fciSfli*-^ 1 3 &BMM9IU 
ftlMREflMEttl Sr^-f;U#yi7Xfc6S|-r-5. 3>h 
n-7^D7^4 2 3H **«E»«#ia«^-f;P# 
y^XK£i££n-5<i:, ±TSif^ffl ; E-^4 3 0 Srigft 

T H 5 y ij >y /t |c =fc 0 :^*± 6 nfcTfctif $gEa*SSft 
IS. ?^y>4 2 1, 4 2 2©^>TH-5t : -"I';*^iR 

V»«3tilMllE»«fl:i ft, x-f^^iR^SBrtT'J U— X 
3>hn-77D^42 3ll ^Mn^h 

4 1 2 S*M,T3fc««E**|t#: 1 *«#A*n*«f C - 

[0226] z.e>£?izmi<»$imj5m$.ftitf£2<z)m 
m7j&\z£o> 42 1, 42 2\zytmm.%&m. 

&fcifi*m.mztiz>£. 3>hp-^ya>yi7 4 2 3 

20 tt. V-fcfiU-^^^LT. TS&^#v J >42 1& 

5 Wi±SCV#>?>4 2 2 (CiR^^nfeTtlS^fS^ft 
1 ^10f-fXi'7H4O4i6-5H«g2©f-<^ 
OTV^i 4 0 5 fc£iMT-5o &f-<7^7K 4 0 4, 
4 0 5H ij-n^-'n 5 fttf>7fc1ff?SEil!£#: 1 *^«f pJIg 

1. 4 2 2fC«tt*nfe«-2 0ftO3t*«E»«tfl:l0!) 

■5-5©5tfc/0t^ 1 Of-f^^71/-1' 4 0 4\Z. ffi©5ft 
^H2C07 i -<7;^7'H'4 0 5 fCg;«^n-5 ~ £(C7i 
*. 

30 [0 2 2 7] :i— tfte. 5*-*©E»«fr5»£Ktt. 

K4 0 9 S^-r-SCltfCit), RAID1, 
RA I D 3 SS^IJRA I D5©ES:#3Ca>'f»a»Sj3rS 
©E&*5££S«U K4 0 9 SifLTf- 

^©E@B8S&SrJg^-r«. rU^7H 4 0 4. 40 
5ICH R S 2 3 2 Cffla^?^?4 3 5$5H|Jf 
l. 3I2CDSCS Iffln^^7^^4 3 7, 4 3 8£?> 
LT. E^T^^^-^^#t^$tlT^-5„ 3>hD- 
7^7^4 2 311 ^-^©E^Pftt^fg^n^ 

10 tl%J:oiZ. &t-TX^7K40 4, 4 0 5 K:s§:ttt> 
ntHSRAIDa>hn-7^LT, §f-<777 
K404, 4 0 5$-©|«-r-5. 
[0 2 2 8] C«ya-^tltll a*<0/\— K5*-< 
X^ii$ffiHf;RA I DfC&tt-S/N- Kr-YX^gf 
&T-f7^7K404, 4 0 5 tC 5^t*OKtt6 
*lT^*3te«ttK*B±SS«K:«*»*T» RAID 
1. RAID3$5^BRAID5 OEft^SWif^?! 
SS?SnfeE^^fcS£oT. x-^OEMl^ff 3. & 
i5. CCOv'a. — i7gg(C*3l,iT. 7 s — ^W-f >^^x— 

0 X«, ±a©RtH«f»T?*»ffet)0»C|»ft$n*:l». 
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[0229] <t;5T, *mm<DMmiz&z>fttfmftB 
n±mmtnt. %n<n3mv>mmtmmz. utr-yn 

«sicv7 hfi7) *&mvtz?t i ftm%im&fc 1 £ 

3.— !flC«*U 3— tfOjfcftKjfcUT, #fflfli©i»Sft 

[0 2 3 0] Sfc, Jt«f#ESj«^l J:Of?r5£©fif«3: 
-r-Si^tcLTtjiti. <@A©@W©te$g<*:LTtt. Rff 

[O23ii074(i. *&ffi©«tt£fli«%flf*EEft 
n±mmiz&^x. ±m<D£z>izMA<Dm&v>itimz& 
^x&mft<D&ftv>m®K9->*ftm.-?z>£o\zi, 
«fcjsufc*>oa*. c©#jt 

te. %«HIEftH£Mtt. f§lfc«©<IA©@*©fif?S 
£Aft?5flA1IMRA:bfiB5 Oli, C©flA1t$gA* 
SC5 0 l±0A*SnfcfMIK*^T. #M3tOfi:tt 

C. &Sfc«t;T. ftttgRIXIMgl 1 

i 7 *^i!i-rs^4a^is/'?^->x>3-^ 5 o 2 1, 

:ofi«W/^->'i>3-^5 0 2 Ci^TMS 
nfc«H/t^ — >©flMISE#Ufc#— K5 0 4 4»ff 
T<5fc#tK:. CO*— HS 0 4 4J8fSftftt*C, -t 
CO*- h* 5 0 4 KESlSnTlrisjcW/^^ — ><om** 
&«SeH/t*->X>3-^5 0 2 lCi2§5*- K5Bff • 
A*gE5 0 3 ££ffi*.TI^3. 
[0 2 3 2] H7 4KSLfc«T7tt. 3— tfjftf, #HiS 

flttt 1 K*«£E»-r*l*fc. fflAlffSA^gB 5 0 It 
»l/T. »tt«©«A©H*©*«I*AaTS4:. <fc« 
^H/^->X>n-y 5 0 2tt. <BA«SA*SC5 0 

i±0AAsnfc*«ica^T. #Hi3fc©4fcffi©iEBi 

/^->*ftsj*U MOEMC, ffi«^nME«» 1 

tttegmgnsi 1 7 £K®rr-s. emtio, 3— y 

T?**flA©H*Offlf«K:*t?V»TffJ«anfc#IH3tO 
ffiffi ©«H/t 5 nr. 3M*ttE*IKtt 

lt«f«a«E*3*i*. Sfc. 4MSfBH/t^— >x>n 

-ys 0 2«. fPrtu&an/^^-xo*!***-! 4 * 

?T- A*SB5 0 3ti*D. *- K»ff • A*SB5 0 3 

n. aisnT^fcxn/t^-xowwsEftUfc^-H 

5 0 4^%fTT-5. 

[0 2 3 3] 3— +f*«, ±ifi<0J:5lcLTE»Snfcir 
«*Jt««E»«#l i0W*r*K:tt. EflU$£PHS 
t. fflAflM8A**5 0 lCMlTlAOIfOfiS 
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A2rf*a>. *— K5 0 4£*i— KJBfr* A*S5 0 3 

[0 2 3 4] eA1if8A*g&5 0 1 t*tL"01A©@* 
©««fcAai,ifc**ttt. {Sffig«A«*->X>3- 
^5 0 2tt, fl Alt S8 A2/g& 50U0A*S ntfiS « 
Ci^T. #SB3fc©tt«©JEII/'** — >*fft*U « 
S©S^l:. &ffi£ragiB§§i l 7i:jttLt. ffr£L 

>©«*s#*.t. ffiffi£mxiisi 1 7 
fcffiffirTS. d©£#, E»i$t*tt.57fc©<ifrH©&iS 

10 K9— >£.n±mzt$tf2>&my£<z>iSLis<z>&mrti?— > 
*«-a-rntf, Bra©««a«»*sn*. fc*. <@Ait 

fBA*g&5 0 1 K»UTHi;fiA«)H*rO*«feA*l/ 
Tfc. tt«S!ll/^->I>3-^5 0 2 C*l»T. E 
ftl* t £ TSS £ £M/t * - > AfffsjA $ n* © * 
Kilfc"r*Jfc*>. <HAtitS8A*g&5 0 1 J:DAASnt« 

5 0 2tZ&lr*TnC*M/*9— >5S«M$n4i5{:L, 

[0 2 3 5] *-H504 £# — K«ff • A*SB 

20 5 0 3 t»*Ufc»^fcf4. *- K»fr • A*gC5 0 3 
tt. *— K5 0 4KE»anT^*JEWI/'«^ — >©*« 

;^->i>a-y5 0 2H 16nttfc»/^- 
>©«&£. fiffi^iaXMSl 1 7l:#A.T. &ff£m 
^PS§1 1 7$Sftt5. cnCAD. J3fa©fit$KJ&*IS 

[0 2 3 6] *Sfclfi©»t8t*H***©tt©#lJ*, fpffl 
[0237] ttij, #R9iwt±E«**©»i8tlSjfes 

30 nr. -hE**«©#tB-CH:. ftlffttEfttttt 

1 tiittST • it— #XiJ7 6 t. THUXWS 

#X'J7 6ti5^T. *n2f7AJS3©«®@4ti£H 

««-Ka«WK*m*©u— yjtsMWUT. *©as» 

©JBttfcfcafcfiSKJEflsSttSClitio-CT' KUX* 

[0 2 3 8] Sit. ^□i'7Al3lC|2g$nfcif«^ 
40 ^air5*^tLT(i. CCD7KT'I14<- MOS 

nfcx^-h7t-k>-y- xitt ro plus 

E, 1 9 9 6$9fl, No. 2 0 2, I93~99^- 
i?\ ) ^ffl^TfecfcVi. COT.V— h7t-fe>+»- 

tt. IE^^-h75<A^<. Bi3i^:^ff«Bg^*r^© 

1/- hTS^Sfr^Ch^^tftS. 
[0 2 3 9] Sfc. 5Ag3tcE^^nfe 
50 ta*ttiat4*?tLT^T- hJ6t>** 
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Gizit. yem$9L&mm&nz&vzT fuz -d— *x 
><dt FiozmmQztimLT&z, y— ^mtzhify 

?T-y7Zm3L8ftmCVl®lZLT. ^(DTFUXffim 
>^x^-«^fi. XT-h^-tr>-y-±cDff±/'?^-> 

=i>hyx b&m.-k\ztzz>£.?\zK%iu>x&mW}-?z> 

Z. <h Tff 5 C £: *ioItgT-^ -5 . 

[0 2 4 0] ***<D»ttK*t>T. #S8tE©^ 

0. 3>hD-79 0fC-^^en^«t-5{CLTfoJ;Vi„ 
[0 24 1] 

8E#©1»*gE&B tr*5 |^-<Z)E^®*£l;:?tg:<D 2 # 

[0 2 4 2] 2 EttOftff f8E»gMT 

tt. Efik^fHi, £&©E£*®«©5$©ra9£-5Eg* 

xmnfommmz$>vzffifc<Djjiin\z-rn> & 

[0 2 4 3] fcjfc. §S^3E«©^fi?^E^g-C 
[0 2 4 4] Sf*3a5^:t»L7©H-rtX^fCE« 

<D*t*F«E*««-ctt. ytmmfcmmmzftm-r^m 
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[0 2 4 5] »**8ftt»Ll 4«Dnm^lClE 

®Ofttif$6PI£ggKJ;ntf. TttifSBEfi&ttcolilBE 
m-0EAffi*££BE»£ftfcttgr0> 2 

[0 2 4 6] Sfc. 9 EttOttflHRIf 

14. ^«RCfl»K«B.'8IROE«fl«09^«O!>inQd- 

cEssn^^aESttEfr«t o if ass^-rs C £*< 

[0 24 7] Sfc. g»*fl l 0 E*S©*£fitlBfi|£ggT 
14. ftfif$SEe&#t4. H-0l**£tflHRE&j|ic*t? 
44g&OESfii«fCE&Snfc i bO-C*-5. S£oT. * 
5g93IC<fcni4, t>Tn7&>©EA®«l;:*S^TfiffgCD?f£ 

20 ct*j-e**tv»53»**#-r*. 

[0 2 4 8] i: ft, m-i&m. 1 2 £tl> L/14 0DV>Tn*^C 

<0JH#T. IgacOEfilffi^EfCMoT^aES^tlfct)© 
3fcti?fBEA8tfl:l4, IIC. ffiftC!>2^7C/t^- 

'J tV x— ^KSrK fitSfttEA^HB^ttfH^fc: 

isTj/^-xrj:,!, m%.<Dmm\zm-3\,*-cmm. 

30 EABf;:EA£n£:fc<Z>T*-5. SoT. ^'WfC.fcft 
If. t»-ftld^OE&®«fC*5^-Clf?gC9S^^T^?i< 

[0 1 ] *JMfl©JB 1 0£%0&ffi£4ft3>£1lHREft¥? 

[0 2] *&w<Df&i<D&m<D&mK&zytmm$&mn 

[04] HlCSLftt:yi'7y7 r 01h- *S$lCi5tt-5 
[0 5] *»W03Bio*Sfio»J8K:*t»Tffiffi'r«« 

[0 6] HlK«Ufcey^7'y7 r OE»«f»Z*Jt4« 
Sg$r*-TR^0T?$>-5. 

[0 7] 0 6 K^LfcfltagCDhf y{7Ty yiC*5lt-57t«) 
tt^^*TI5i^0-CS-5. 
0 [08] H6t*Lfe«»<OKy^7yXt*J»t*Jt© 
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[i9] 0 1 \Z7r.V1z\Zv>7 7v-f<DH>5im\Z&rtZ>Vt 

[010] m$\ZK\s1t#.m<D\±y>7 7vZr\Z£,rtZ>%: 
©#Sg£jrri&930Ti&5. 
[011] 0 9 \Z7£\stz#.®.<D\±y>7 7y-7\Z$>\1Z> : ?t 

[012] 01 K45tt-5CCD7U"f ©&tB^— 9fr*> 
© /1 * - > K i5 it 5 S2pfil £ iS^-T 5 ^ffi \Z O 
^TSJW-r-5fcii6<7)SiW0-CS^. 10 
[013] 0 UdiStt-SCCDTU-f ©iftfflT*— 

v^Tftt^r-2>fei*©^0 _ e$.s. 
[014] 0 i \z^\sti\±v>7 7y7\z&rtz>mm.yte> 

n 9 - ■> t n±yt<D/t 9 - > &^-rmwm-z$> £>. 

[015] 01 ir^bfcfcT-y^T^^ICioT^tti-r-S 
S^©/^ — ^WS'J-r 57- ^©rt^t Z.CD'f— 
?\zMfe-rz>ECCy L -7)\'£&iR-r%lWmT3c>Z>o 

[016] *—)Vn—->iftt1&<Dyt®.W.7-'<2 bMZ 
45^T. «R©»ft©*fc©lMtfcJ:D. &&©&Sft:M 20 

[017] *%?8<om3©|ISS©^altCi5tt-5tfu/^7 

[018] *%m<DWi3 0mmv>Mm\Zi5rtZ>¥y?7 

5 F®0-e*-5. 

[019] 017 tC:mt£S£7l£ffl7t*^W-0d£^-r 

ifc930-e£5. 

[02 0] *36^©IIS3OSI«O»aK*V>T3e<0U' 
— if3fcfcttfli>rte£Lfcliy*7y:/©«J«*STBl9! 30 
0T&S. 

[02 1] 01 8(C^Ufe^^-X-y h©X^-f Ki£9 

[02 2] »ihtttt»C*»t*H2 UC^LfcXv'f K» 
0 ^-f-S&SJ 0 ^^<BJ®0T*-S>. 

[02 3] h aG*«/h K JEffi L fc £ * © H 2 1 

^^LfcX^'f Ki£9l8«£^-gB^9:S:##J®0-e 

[02 4] 02 H3Uc7i'faX-?ro«i#?:it 
I8930T;&5. 40 

[02 5] .01 7lC^Lfct;>yi7T-v7'lC43tt5^l/ 
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